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THE PLANET MARS. 
By M.A., Oxon.; LL.D., Dublin; F.R.S. 


Tur ideas formed of the heavenly bodies and the spaces in which they 
move, or seem to move, change from age to age, with the improvement 
of the means of observation, and from region to region, according. to 
leamess of sky, advantageous situation, and favourable climate. 
Among all people, and in every age, the two great lights of heaven, 
; the giver of day and the ruler of night, have been honoured, if not 
} worshipped, as glorious emblems of the infinite power which governs 
s the phases of Nature, “ constant in her ceaseless change.” The “ starry 
host,” contemplated by shepherds who watched their flocks by night 
m the plains of the East, very soon parted itself into the lights which 
seemed to be fixed and immovable in the blue revolving dome, and the 
| “plinets,” or wanderers, which moved among the rest, and sometimes 
; Tetraced their steps. 'T'o these also, as emblems of a guiding power, 
| honour and worship were addressed ; sacred names were given to 
| them—days were named after them ; and our Christian week preserves 
i the titles of an earlier and alien creed. 
“a e early Greek pilot who lifted anchor and set sail in the even- 
| _ Odysseus quits the shores of Phacia, or his son leaves 
, soci or the mainland—turned for guidance to the stars which 
Phiad round the pole. Sitting sleepless by the rudder he observed the © 
fn sand Bootes late sinking in the west, and the Bear who, con- 
The Pe haha. watches Orion, without ever touching the sea.* 
| end ah af anets observed were soon distinguished into those of longer 
hen er periods ; Saturn, Jupiter, Mars, Venus, Mercury ; and to 
“mystical relation was adapted which represented the slowest of 


th 
planets as the oldest and dullest, and gave to the quickest the name 
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of the youngest and most sprightly, and dedicated the “fying ¢ 
stars’ to the goddess of beauty. Looking back on these memorial 
and the ideas connected with them, from our- present standpoi 
of augmented knowledge and lessened reverence, it is easy to belie, 
that among the bards of antiquity, as among the poets of ou om 
time, the standard of astronomical knowledge was below the philoso 
phic level of their age. Yet Lucretius shows no such confusiong 
thought as occurs in the glittering verses of Pope, who transforns ti 
simple Homeric simile— 

as when in heaven the stars 
Around the shining moon look beautiful ;” * 
into the gaudy— 
~ “ Around her throne the vivid planets roll 
And stars unnumbered gild the glowing pole.” 
Coming to modern times, when the Earth took her pla i 
astronomical systems as one of the plancts moving round a cent 
sun, the idea of a common origin for the whole manifests itself i 
different ways: one general direction of their motions nearly inm 
general plane ; one law of their periods; analogies of figure, of ri 
tion, of borrowed light, of attendant satellites ; all concurred to justi} 
the supposition of the planets possessing one common character d 
constitution, adaptation, and use. Not that those ideas of comma 
origin and similar composition are to be found clearly traced out lj 
the immediate followers of Copernicus, though Kepler furnished th 
planets with inhabitants, and Brunus and Cusanus: allowed the m 
and fixed stars theirs too. Not even among the contemporaries ¢ 
Newton was there enough of acquired knowledge in regard to many i 
the phenomena to suggest a really general speculation as to the beg 
ning of the solar system. The argument from analogy and the fitnes 
things, was indeed strongly felt and strongly urged in the sevente 
century, so that, to take no other example, Christian Huygens, wil 
to his brother Constantine, said :—“ A man that is of Copermet 
opinion, that this earth of ours is a planet carried round and enlighten 
by the sun, like the rest of the planets, cannot but sometimes thu 
that it’s not improbable that the rest of the planets have thet dres 
and furniture, and perhaps their inhabitants too, as well as this 
of ours, especially if he considers the later discoveries made 
heavens since Copernicus’s time, viz. the attendants of Jupite 
Saturn, and the champaign and hilly countries of the moon, wha" 
a strong argument of a relation and kin between our earth and thet 
as well as a proof of the truth of that system.’’f 
Huygens, it is well known, bestowed great attention 00 — 
and his rich retinue of rings and moons. Speaking of 
observations with long telescopes, by which the inner oe 
that system were discovered, he in some degree anticipates by 
a century the thoughts of Bode and Olbers, when declaring hs 


* ‘Os ev ovparg aorpa paeiwny audi 
+ ‘Celestial Worlds,’ Ed. ii. English translation, 1722. The work w 
issued after the death of the author in 1684, 
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rat ¢ HE igtion that by reason of the “disproportionately large distance ” 
bins, ME jetween the fourth and fifth satellites, a sixth might be expected 
1d point ‘hore, Bode’s law, dating from 1772, does, indeed, place in strong 
belie HM ficht the simple numerical proportions which prevail among the 
Or Om slanctary spaces; and Olbers’s discovery of the first of the small 
hile HP plunets which occupy the interval between Mars and Jupiter, and 
sind HNP thus confirm the law, adds much to the analogies which are the usual 
ms ty HNP hgsis for the conviction now so general of the common origin of all 
marts of the solar system. What that common origin was has been 
sketched for us on quite opposite plans by two eminent Frenchmen, 
Buffon and Laplace. 
In the mind of the Count de Buffon, such a speculation assumed 
Fs singular form. The matter of the planets was projected from the 
sin by the shock of a comet. It was quite fluid, and gathered by 
Jace ME Sttaction, into globes rotating on their axes. In some cases, the 
vont) ME “Pid rotation of planets while still fluid, caused parts to separate 
tse EE 4 to-collect into smaller globes, which circulated round the planets, 
as these revolved round the sun. During the cooling, which Buffon 
of rity Me US to have thought was pretty quick, the solid, liquid, and gaseous 
sti uatters were separated, and took their places according to gravity. 
air d Me 0st of the leading harmonies of the solar system are left unexplained, 
comma contradicted by this hypothesis. 
‘ot ME. Laplace, who has honoured the scheme of Buffon by a notice of 
hed th Ie “8 uherent defects, attempted to rise to the true theory on sounder 
the om Mae Pmciples. He proposed what is now called the Nebular Hypothesis, 
ars ¢ Me 2 “he fundamental idea of an original expansion by heat of all tho 
many substance of the planets into a vast atmosphere round the sun. 
, beat Revolving round the sun, and subject to continual contraction by 
ines d fe ‘ling, the external sheaths of this atmosphere would be left behind 
2 one their acquired movements, and finally to collapse into 
writ Globes, rotating and revolving according to the one original direction. 
rica ¥ general sense, we may say the main facts of the solar system are 
chtene owe to this speculation. The small excentricity of planetary 
s thit J s"''S; their common direction of motion; the greater velocity of the 
ride ; the various directions and great excentricity of comets ; 
“ato acal light ; the nebula, which actually exist in a variety of 
ht Keay finally, the agreement of all the planets in their borrowed 
oe — spheroidal figures acquired by revolution, the presence of 
r = hee and the limited range of their densities—the larger 
apparent] mg, In general, least dense—all these circumstances are 
spared hes harmony with this, the only general speculation at all 
siablished y mathematicians and astronomers. To change it into an 
the solar g “tp by comparing it strictly with special phenomena of 
border of a, em, such as the inclinations of the axes of planets, the 
lattes of mi densities, the velocity of their rotations, the pecu- 
pect Of the eir satellites, has been hardly attempted, except in 
tion of the a equality of the mean motions of rotation and revolu- | 
con and other satellites, by Professor Haughton.* This 
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remarkable adjustment appears not to be explained by the hypothesis 
but not to offer a positive contradiction to it. 2 

The orbit of Mars is more excentric than that of any of the he | 
planets except Mercury : his distance from the sun varies from ayy 3 
154 to about 130 millions of miles, the mean being about 140 milliog | 
The earth being about 93 millions from the sun, the interval betyeg ) 
us and Mars varies from about 40 millions at the least to about 24) 4 
the most. The apparent magnitude of the planet as seen from ty 
earth is sometimes as little as four seconds of space, and someting x 
great as twenty-two seconds. 

When Mars is in opposition, that is to say, on the same sided 
the sun, and nearly in the same straight line as the earth, the bet 
opportunity is afforded for telescopic observation. | Mars tevilye 
round the sun in 687 days, the earth in 365; consequently one i 
two years and seven weeks, roughly speaking, Mars is in oppositia, 
As the points of opposition thus circle round the ecliptic, the dedi 
nations of the planet vary. ‘Thus oppositions are more or la 
favourable, as the distance of Mars is less and his declination mort 
the northward. In 1862 Mars was in opposition on the {hd 
October, in 1864 on the 30th of November; in the former cas le 
was nearer to us, and had a visible diameter of 22” ; in the latterk 
was farther off, having only a diameter of 16”, but his declination ww 
more to the northward, and on this account he was well seen _ 

No occasion so favourable for observing the planet in oppositim 
has occurred since 1836, or will occur again for twelve or toured 
years to come; but every opportunity should be seized of watch 
every change of appearance ; for by reason of the considerable ange 
between the equator of Mars and the plane of his orbit, the planets 
presented in various aspects; at one time the north pole, at anole 
the south pole is more visible, while at particular epochs the aus» 
at right angles to the line of sight. Hence the extremely diverse au 
at first view perplexing appearances, which have been faithfully 
trayed by Madler, Herschel, De la Rue, and other observers. 

The telescopes employed by Galileo were powerful enough ti 
detect the phases of Mars; those in the hands of his succes 
revealed the more considerable spots. Hooke and Campanus ¥® 
among the first to observe them, and Cassini, as might be oP 
from so great an astronomer, employed them in determining the rr 
period of rotation, which he found to be a little longer than ey 
earth, viz. 24h. 40m., a result which differs (by excess) only a 
from the period now generally recognized. Cassini’s nephew, i : 
repeated these observations in 1704, and found the rotation 
24h. 39m. ; Herschel in 1784 assigned to this same period 24h. e! 
21s.:67. These nearly agreeing determinations assure us, ™ i 
other things, of the goodness of the long refractors employed 
seventeenth century before the introduction of achromatic tel oe 


By observations of the same kind the inclination of the wa , 
planet to the plane of its orbit is ascertained to be about 61°71, 
use the ordinary expression, the obliquity of his ecliptic 18 Whe 
This ecliptic of Mars is oblique to the earth’s orbit, 1° 51. 
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a 1362 the opposition of Mars drew near, one.of the first objects; with 
many observers, was to estimate the diffsrence of his polar and equato- 


- rigl diameters, in fact, to measure his ellipticity. The compression due 
” ty his rotation is very small, not greater than that of the earth, about 


ath, Now as the diameter of Mars is about 4,000 miles, and the 
10 a liference of the diameters would be about 13 miles, and as the appa- 
th rent diameter of the planet was nearly 22”, it is obvious that the com- 
pression would be yu; or 7; of a second; a quantity too small to be 


observable with certainty by any but the finest instruments. Our 
‘ded observations with the ordinary position micrometer failed to determine 
» bed any sure difference of the diameters; and this is perhaps the most 


general conclusion of other late observers. Yet there is the high 
| authority of Mr. Main, and a large discussion of measures with the 
iis famous Oxford heliometer for assuming the compression to be not 
deel. Iss than Arago had previously stated it at Herschel 
re indeed stated it at >',th, but this was probably some accidental error. 


a At the time of the opposition, the south pole of Mars was visible from 
th ¢ Mae we carth, the axis being then tilted toward the observer about 25}. 
va he Around this south pole there was seen a coronet of bright, nay, 


wre splendid and glittering snow, elliptical in figure, and rather unsym- 
ow metrical to the axis. ‘This mass of snow had been observed by Lord 

losse in July, three months before the opposition, and was then 
sitin (ae SUmated to have a diameter of 1,000 miles; at the beginning of the 


urea [a “PPOSition in October it was estimated again not to exceed 560 miles ; 
chine Fe" diminished sensibly and continually during two months of observa- 
ange ton, The north pole was not visible, nor was any snow positively 
nis Marked in that region by any observer. 

noth From this it appears that snows which surrounded the south pole 


ris is (E28 distance of 16 degrees or to S. lat. 74° in the month of July, had 
sal aage to about 8° or S. lat. 82° in the month of October, the pole 
yo mg been all that time in sunshine. In 1864 the opposition was 

; in the year by about seven weeks (end of November). The south 
igh . ; was tilted towards the observer only about 6°, and the snows had 
oe the longer action of the sunshine. Accordingly it was 
Ny &very small ellipse of snow which could be detected, and that 


| Tgp 8 by the most careful observer round that only just visible 


oe other hand there were sure indications of snows in two 
fee very brilliant and prominent on the northern surfaces whose 
compan ‘ tepresented on a drawing, have been transferred to the ac- . 
tity opr. — _ These northern SnOWS then appeared to reach a 
the latter about 50°, and to constitute an interrupted arctic zone in 
the north of the south Martial summer, and towards the close of 
uorthern | wae: winter. At this epoch then, not less than 50° of 
* fai itude were free from at least great tracts of snow, a result 
rata — the average climate of the northern zones of the 

lu Apri rh é end of our winter quarter in the month of February. 
» 1906, a careful drawing made by De la Rue,* represents two 


Sec ‘ Quarterly Journal of Science,’ No. vi. p. 232. 


pected 
e daily 
of the 
m, 
pk 
in the 
scopes 
of the 
‘ot, 
4). 
nel 


374 Original Articles. Jah 


show masses, scen contemporancously, one extended far arowi, 
rather in one direction from the south pole, the other near, but yy 
the north pole, which was then presented to the sun. The snows yg 
the south pole must then have reached to the 40th degree south jy 
tude along one meridian. The interval between the snow of the ng) 
and the south appears to have been about 105°; while this inter q 
the earth may be taken at 120°, so that the temperature of the sry 
of Mars is not much lower than that of the earth, and perhaps is ni 
subject to such extremes of heat and cold, though this could hardly be 
expected, since its revolution period is longer and its ecliptic mon 
oblique than in the earth. The surface of Mars, which is geneh 
free from snow, offers a great variety of distinct outline, whid 
separates bright parts from dusky or shady parts. In general ayy 
distinct, undulated outline of this kind can be traced along the inte 
tropical regions mostly south of the equator, from which a large tr 
of bright surface spreads towards the north, while towards the su 
for the most part, the surface is cither distinctly greenish gry,e 
appears in half lighted spaces, with less defined outlines than th 
already referred to. Calling the grey parts sea, and the bright pars 
land, the first impression on looking at Mars would genemlly k 
that water prevails in the southern, and land in the northern beu 
sphere. The land where broadest. has a soft reddish tint, which res: 
bles the hue common in low “cumulus” clouds in the morning wt 
evening hours, or the diffused air tints in a foggy sunset.* Fun 
Indian red is a good imitation. This colour of the surface fale 
away in mere brightness towards the main southern boundary ala 
referred to, and is hardly to be traced at all over any part of th 
smaller, and less distinctly bordered lands to the south. The wit 
brightness of the land along the main boundary 1s occasionally § 
great, as in the meridian of 360°, as to suggest at first the ides i 
snows, but a careful inspection removes this impression. The bit 
ness is in some degree enhanced in its effect on the eye, by the dak 
spaces which lie in the grey tracts on thé south side of the boundary 
This is observable in several parts, as represented in the chart : 
broad dark surface appearing about the equator in long. 2; g 
thence spreading with ramifications to the southward, and -— 
down a narrow channel (180 miles wide) towards the north - 
region, which is apparently for the most part a watery surface : 
cepting these instances the dusky spaces are not strongly mat 
except in broad surfaces, is the greenish hue remarkable. 7 
during the opposition of 1862, several observers with sans 
not notice either the reddish tint of the-land, or the greenish 
the water, but both were always seen when reflectors were 
It may now be fairly asked, whether the tracts of b 
surface called snows are such; the ruddy and bright ee se 
land ; the grey shady spaces actually sea? Whether all the i 
“a 
J appeal 
portio 


* Huygens notice] this and thought the land in Mars 
colour than that of Jupiter or the moon, which is the reason ¢ 
of a copper colour and his reflecting a weaker light than 13 pr 
distance from the sun.” 
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(hi, on the Planet Mars. 875 
| be, in fact, anything more than the appearances naturally arising 

and clouds shining above a dark surface, such as 

8 Lege + the brighter belts of Jupiter are thought to be? 

th het. Inanswer to this, it is to be remarked, that in respect of the snow 


) there is proof of its gathering in the winter, and melting away during 
val op ho summer and autumn; distinctly melting away almost under the 
surf eyes of Lord Rosse, Mr. Nasmyth, and others possessed of fine teles- 
‘spt ME copes. ‘There must then be watery surfaces, and an atmosphere 
ily He capable of transporting vapour from one side of the globe of Mars to 
. the other. Hither the grey or the ruddy surfaces must be water. We 
lly WEE can have little doubt which. Water must necessarily show much more 
vhid (Me obscure than the land, as any one may satisfy himself, who from a very 
high mountain will but look down upon the earth.* The white and 
‘ine ME teddish parts must then be land, and we are the more assured of this 
» tut ME When we perceive it is over these parts the snow appears to spread far 
wii Me {tom the poles in the wintry seasons. Another doubt which may be 
«y, fae {lt as to the certainty of the boundaries drawn between the land and 
tht He deserves careful attention. 

pat For if we admit a vaporous atmosphere to Mars, how can we be 
ly k fe swe of clear spaces in this envelope through which to behold — 


“Oceans or mountains on the spotty globe?” 


gui fe The true answer appears to be that we are really looking through an 
Fuiit (> stwosphere partly clouded, as the earth’s atmosphere is, and yet that 
fils (He this does not prevent our tracing the true boundaries of the land and 


realy J saifwe observe often enough and compare the observations of dif- 
ifthe ferent persons, made at different times, and under different aspects of 
vii fe the planet, It may sometimes confuse particular parts—some parts 
lly » more especially and more frequently, perhaps—but on the whole 
aad J there is no reason to expect more than this effect. For if we consider 
rglt JM the spaces occupied by the clouds above the earth, we shall be sure 
ut that at any one moment of time the greater part of our sea coasts 


dary. would be traceable by light and shade, while over some tracts vapours 
ut fe ould hang in patches, and above others they would spread so as 


, al BR Wle to conceal the surface of the land and sea. Even in this last 
nding ‘sumed case of a wide-spread cloudiness, the observations of one day 
poli | orweek may be amended on another occasion. This, in fact, has been 


| loticed by several observers, and one case in particular may be quoted. 


nt, hy chart, in long. 45° and north lat. 15°, is the end of a sort of 
¥ ote the great Meridional strait, which was seen in 1862 by 
st ts luockyer, and by Mr. Dawes in 1864. I did not see it on either 


} sccasion, nor did Mr. Lockyer see it always; yet it was seen by 
— in 1836, and it must be admitted as a real feature in the 
Ri ography. One second of angle included a space of about 180+ 
8 on Mars during the former opposition, and 240 miles in the 
- dd If wo grant that the eye could distinguish spaces to the 
iteness of +! of a second, and that we were looking through a 


partially clouded atmosphere, it is almost certain that in general the 


* Huygens’ ‘ Celestial Worlds.’ 
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cloudy spaces would not be distinguished as such, except by the 
general weakening of the distinctness of the outline between land yj 


southern parts of the planet, is to be ascribed. 


part of the surface appear. 


trial feature. 
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sea, which yet would remain traceable in all its main features, This -- 
effect has been occasionally experienced by every observer of Ma: si 
never by any observer of the moon. Perhaps it is to some effects han 
this kind that the comparative indistinctness of the outlines, and ink reg 
uncertainty as to the separation of the masses of land and water in iy of t 
a 

This uncertainty has been felt most in regard to the tracts of bul. a 
lighted land spreading southward between longitudes 240° and oul ble 
tracts which in our drawing are partially shaded, to imply om HB Son 
remaining doubt as to their being really land. A similar method bs dar 
been followed in regard to the extended tract about long, 90°, li, frot 
and 150°, and lat. 40° south. In some drawings from Lord Row’ obs 
telescope, in 1862, examples of extremely different aspects of the sm cor 
About the central longitudes in the char nea 
on the 22nd July, 1862, a very broad belt of light and shade sve ear 
excentrically round the south pole; the same tract, on November ft, hag 
more resembled a very large network, and on the 6th of Octoberi C01 
was still quite different, but resembled a drawing of Mr, Lockyers of 
taken October 3rd. From the same great telescope, also, two dt thi 
ings were made on the 16th September and 29th October, which dif su 
much from each other, and from a drawing by Mr. Lockyer, lit red 
September, in the space south of the equator, about longitude 24. 00) 
280°. One of these drawings, September 16th, suggests, by its hil gr 
circular lights and shades, the idea of a vast cyclonic movement 4 be 
kind of enormous spirality also occurs in Mr. Lockyer’s sketchesit an 
October 8rd, suggestive more of atmospheric vicissitude than tem 
u 
Adopting this idea of a great change of appearance over particu iy 
tracts due to atmospheric vanatds gr 
: we shall find the diversity of ay We 
from day to day between me th I 
server and another, and betwee ™ at 
telescope and another, less perple 

ing. 
A remarkable dark spot 
equator, in long. 300° of our oO e 
was observed by Madler, and ? 
been often seen by other a ‘i i 
observers. It appears 
tached, as in our chart; ig 
times, connected with the long 
long. 


gulf, which extends to 


The whole of this gulf so 
change appearances In detail, yé 

so as to render ir the least " 
doubtful the recognition of 
features. The sketches 
will illustrate this: 
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On the whole then, the circumstances already collected regarding 


: the physical aspect of Mars appear to justify the conclusion, that the 
planet 


has a larger proportion of land than water, in this respect dif- 
fering from the earth, and that the land is mostly collected in a broad 
band, including the intertropical spaces, and the north temperate 
region, ‘while-broad seas encircle the north pole and a large proportion 
of the south temperate zone. In this last-mentioned large space, the 
appearances vary much, and in such a manner, as to indicate the 
overspreading of clouds, which reflect much light, and leave visi- 
ble between their vaporous masses, the darker surface of the sea. 
Some particular limited tracts, of sea channel apparently, much 


| darker than the rest of the surface, may, perhaps, derive this hue 


from greater depth of water. We are thus placed by telescopic 
observation in front of a planet, whose main characters of surface 
correspond to those of our earth; which has nearly the same density ; 


| nearly the same daily and nightly period; and is enveloped like our 


earth, by an atmosphere partially loaded with scattered clouds. It 
has also a character of climate not much different from the more 
continental parts of our globe, with which, on account of the excess 
of land over water in Mars it may be most fairly compared. How is 
this character of climate obtained by Mars, while the mean quantity of 
sunshine falling on any particular tract is only (i$2)* of that which 
reaches and warms the earth? Only two suppositions can be at all worthy 
cousideration: the flow of heat from the interior of Mars may be 
greater than in the earth, and the waste of heat from the surface may 
be much less, These may co-exist; but the most important, beyond 
any doubt, is the second. 'The waste of heat from the earth’s surface 
would be enormously greater, and very much more rapid, than it is, 
but for the atmosphere, which acts in two ways to prevent it. 
First, it acts like a coating to a steam-pipe—the more of it the 
greater the effect. A greater depth of atmosphere round the earth 
would keep it very much warmer. If we suppose the effect to be 
roportional to the density (or pressure), then twice as deep an 
mosphere as that which exists round the earth would sensibly 
ve the temperature, and in the same way the same effect would 
+f emery in Mars. Again, the atmosphere has a specific action 
ot this kind—it permits the solar light and heat to pass to the 
earth, yet by reason of its peculiar constitution, especially by the 
“ieous vapour and watery particles suspended in it, obstructs the 
oo of heat from the earth. If, then, we suppose the atmo- 
‘org of Mars to be deeper than that of the earth, the waste of 
ag be less.* It cannot contain more aqueous vapour, in pro- 
‘ on, than the earth, unless there be warmer oceans on Mars, for 

uurine area is less; but with a greater depth of atmosphere the 


ft 4 de allow to Mars an atmosphere similar to that of the earth, but of 
ture may be nog to the amount of some 15,000 or 20,000 feet, the mean tempera- 
rupposiny “ge Fahr. at the equator and about 14° or 15° Fahr. at the pole, 
he se, dh ie ditional atmosphere to have rather less effect at the pole than at 
—Hophins in ‘Camb. Phil. Trans. 1855, p. 663. 


he 

id 

i 

of 

ne 

ne 

pt 

i 

ef 

th 

| 


O78 Original Articles, (Jah 


Fic. 1.—Mars as seen on the 27th of September, 1862, and on several other occasions till te 
13th December. Longitude 0°. 


Fr, 2,—The appearance of Mars at longitude 90° with long oblique ridges south of the 


3. 
boundary and nearly or quite running into the northern band : here less broad than in Fig. - 
Noveinber Lith, 1832. 


t 
. 
ay 
< 
‘he 
wey 
; = 
= a . — 
+ 
_ 
—_- - 
— Boe 
| 
: 
: 
=< = >> = 
= 
4 
Se 
° 
= 
great 
See 
4s 


on the Planet Mars. 379 


il be Fic, 3—The hemisphere of Mars opposite to Fig. 1. Seen October 15th and 16th with a specially 
dark 


1865. | 
‘ 
| 
gr 
See 
| rc. 4,—The hemisphere of Mars opposite to Fig. 2. September 23rd, 1662. 


hack.the rays that it receives fromthe sun.” 
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effect of the vapour in arresting the outflow of heat may be 

It is possible, however, that his atmosphere may be peculiar in quality 
and may contain elements more capable of resisting the waste of het 
than exist on ours. And these may not be beyond the ken of spectral 
analysis. So that without any unlikely suppositions we are providd 
with a fair explanation of the comparatively mild climate of Ma 
and may expect from further research sure measures of the extents 
his atmosphere, and certain knowledge of its constitution and acig 
on radiant heat. If we could be quite confident of the exactnesg¢f . 
some observations of Cassini and Roemer, on the dimness and almog 
extinction of stars before and after occultation by Mars, we shoul 
have no doubt of his being surrounded by an extensive and partly 
cloudy atmosphere ; but Sir J. South found no such obscuration, and 
concluded that either some physical change has occurred in the atmo 
spere of that planet, or that the observations of Cassini were inaccunte, 
Perhaps the safe conclusion may be that the atmosphere exists, bi 
is not always loaded with clouds, and this is in harmony with all tht 
appears on other grounds to be likely.* 

The greater our knowledge of the true constitution of Mars, the 
better chance have we of ascertaining the physical peculiarities 
the other planets. We must not expect discoveries on them W 
proceed at so great a rate as on Mars. Mercury is too near the sm 
to be well seen. Uranus and Neptune too far from the earth. 
these planets, even the rotation period is not ascertained. Schrite, 
indeed, not only speaks of spots on Mercury, but gives measures i 
mountains rising above his surface, one more than one mile, wl 
another nearly eleven miles, and assigns a rotation period , 
24h. 5m. 28s. But in this, and in other statements, he is quite U 5 
supported. | 

No great amount of definite knowledge is acquired regarding the y 
surface of Venus or Saturn, though for these the rotation period has 
been assigned by means of some shadowy parts, whose recurred 
has been observed, but not by modern instruments. 

To Huygens, looking through a telescope 45 or 60 feet long, Vents . 
appeared “all over equally lucid, without so much as one spol 
her ;” and after satisfying himself that no distinction of land 
water could be traced in her, he asks, “Is not all that light we * 
reflected from an atmosphere surrounding Venus, which, bemg - 
and more solid than that in Mars or Jupiter, hinders our seeing 8 
thing of the globe itself, and is at the same time capable of sendilg 
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—— 


Yet in 1666; Cassini.saw a spot on the edge like a brig 
prominence on the moon. In 1700, De la Hire discovered nou 
in Venus larger than those of the moon; and Schréter not only 
mountains, but measured them.t Four of these were foun 
elevated from 10 to 22 miles. Modern observers have not 0 ri 
these statements; yet, during the present year, we have sect ™ 

* «Proceedings of the Royal Society,’ 1831, 1832. 


t ‘Cosmotheoros,’ first published 1684. 
t ‘Phil. ‘Trans. 1792, 
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iiferences in the distribution of partial light and shade on Venus, 
before sunset, as to give some reason for hope that it was not all 
cloud-land which was surveyed with the long telescopes of Cassini. 

The rotation period of Venus was given by Cassini at 23h. 16m., 
and by Schriter at 23h. 15m. 7 

Of the surface of Saturn, we have, chiefly, belts like those of 
Jupiter, but not so clearly defined ; some spots from which the 
rotation has been computed at 10h. 16m., and some variable appear- 
B ances about the poles which indicate atmospheric changes; for we 
dare not speak of polar snows in so distant a planet. 

The observations on Jupiter, in some degree intermediate in 
character and in distinctness between those of Mars and those of 
Saturn, help to confirm the now general belief in the common origin 
and agreeing nature of all the planets. For here spots of a definite 
shape and place are traceable in the dark spaces between the bright 
belis; the belts are seen to change in extent and outline; they vary 
even in number, and are constant only in the direction parallel to 
rotation, and in the colour, which is that of cloud reddened by 
moming or afternoon sunshine, and this not equally in every part. 
The rotation is accomplished in 9h. 56m. This prodigious velocity, 
about 30,000 miles an hour at the surface, would have occasioned 
heavy cyclonic storms, and violent winds from the north-east and 
south-west, but for the nearly perpendicular position of the axis of 
the planet to the plane of the orbit—a circumstance also observed in 
Sutwn, and productive of the same regular atmospheric currents. 


ON THE PREDISPOSING CAUSES OF PESTILENCE. 


THERE are many persons to whom the existence of disease is the most 
nysterious and inscrutable problem in Nature; fvho regard it asa 


® Phenomenon the most difficult to reconcile with the wise government 


of an all-merciful Deity. Such persons, along with others who do not 
trouble themselves to think at all, regard the advent of a pestilence 
with superstitious fear, as did their ancestors, considering it to be a 
Sourge sent to punish man for his spiritual backslidings; his sinful- 
ne often consisting, in their eyes, of a disbelief in, or neglect of, 
ear particular views of salvation. Those, on the other hand, who 
reg derisively called optimists, look upon physical maladies as 
but - influences, having their origin in the neglect, not of spiritual 
; 2 wy and physical laws; and although they, too, fear the 
—- of a plague, it fails to awaken in them a superstitious and 
oo dread, but calls forth renewed activity in the work of 
mi reform, A more pressing duty prevents us from entering 
‘Sit the philosophical consideration of the subject, but it will 
ak en . What has been said of the present applies also to the 
a vo at the nature and predisposing causes of disease have 
YS been similar to those which prevail in our time. 
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Whilst we are writing, the tidings reach our shores that fearful 
epidemic is committing ravages in Russia, and anxious voices yp 
raised in our deliberative assemblies inquiring into the nature of (p 
plague, and whether it is likely to reach our sea-girt isle, 

The nature of the disease is not clearly defined, but those who » 
the best acquainted with modern forms of epidemic maladies, pros 
nounce it to be typhus and relapsing fever. In olden times, and eva 
at present, in Eastern countries, this “formidable complication ¢ 
typhus fever” was accompanied by “carbuncles” and “ pestilentil 
buboes,” and the Russian epidemic, which is also characterized by 
these symptoms, is believed by the authority we are quoting* toh 
the modern form of the ancient plague. Not only, however, har 
these concomitant symptoms been found to present themselves in th 
Russian typhus, but inquiries have led to the ascertainment of th 
fact, that they are also sometimes present in the English form of the 
disease, which has been very prevalent of late years, and that not les 
than 150 cases uf typhus in the London Fever Hospital have, during 
the last three years, been accompanied by these inflammatory swel- 
ings. The same excellent authority tells us that the Continent 
epidemic is almost entirely confined to the poorer classes; thatit 
arises partly from a want of sufficient nourishment, and that it 
virulence and alarming spread are due to the fact that thousands 
labourers are flocking into the large cities, overcrowding the paupe 
population to an inordinate degree; and thus “as this crowding 
increases, the fever which results from crowding (typhus) is gradually 
superadded to that which is more immediately the result of destituta 
(relapsing fever).” The same disease (typhus), we are further tol, 
is also confined to the poorer classes here, and to clergymen al 
medical men who come in contact with them, and we need therefore 
not apprehend “the importation of the Russian epidemic.” We cut 
fess our inability to appreciate the full force of this reasoning, whit 
appears to be that as the worst form of the disease already exists 
England, we need not apprehend its extension through the importa 
of the milder phase, but we must give the writer of the article fru 
which we have quoted the benefit of the most important lesson that 1 
inculcates, namely, that “we should not allow the Russian epideut 
to create a panic, by encouraging the popular fear as to the mvasia 
of these shores by a new disease,” but “should endeavour to a 
unwelcome guest which for years has been spreading, far and wit 
misery and death, but which with proper precautions ought no long 
to exist amongst us.” to! 

But, we shall be asked, “ What precautions are here referred ! 
What are the causes of the existence in England of a plague, the! 
danger of which is not made manifest until we hear of its ™d" 
abroad, and threatening to become more virulent through an mpl 
accession of strength? Are, then, the conditions in which the nid 
classes live in our own country chronically the same as those ¥ 


have temporarily ignited this pestilential conflagration ™ lang? 


* «The Lancet.’ 
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Russian cities; and is it indeed true that the best of men, those who 
lybour to preserve our bodily and mental health, our medical and 
clerical brethren, walk daily in the haunts of disease and death, and 
that they are the only victims in the ‘ middle classes,’ of the pesti- 
lence which is constantly decimating the lowest orders ?” 

These are the inquiries which we are bound to answer, and the 
following observations must serve as the replies. 

If our readers were abruptly told that there are to be found anywhere 
inthe present day thousands of human beings who live herded together 
s0 as to render the exercise of social and moral influences impossible, 
and in such a manner as to induce every form of vice, misery, and 
disease; that the air requisite for normal and healthy respiration in one 
individual is often distributed to a whole family by whom it is again 
and again inhaled along with their united exhalations ; and that there are 
poor creatures who have become so completely habituated to this noxious 
state of existence as to dread the exposure to healthier surrounding 
influences whereby their old habits and associations would be broken 
or interfered with ; they would regard the statements as exaggerated, 
or would imagine that they referred to the inhabitants of some African 
village, or to the snow-huts of the Esquimaux. But when we add that 
it is not in savage life, where Nature continues to some extent to 
maintain the sway whereby she keeps the lower animals healthy and 
wpolluted, that these abominations exist; but that it is in the very 
centres of civilization of the two foremost nations in the world, in the 
large cities of Great Britain and France, then we shall expect to be 
called upon for evidence in proof of our assertions. This we are un- 
fortunately but too well able to afford, but before calling our witnesses 
we would add that not alone is the wretched mode of existence a 
misery to the poor creatures who are subjected to its influences, and 
fital to those who are compelled by their avocations to visit and 
associate with them, but it spreads havoc and desolation around 
ahongst the wealthy and intelligent, singling out its victims indis- 
‘rmnately; here a son or daughter, there a father or a mother, and 
Consigning them to an early grave ; and thus illustrating the principle 

‘no section of society can commit a breach of moral or physical 
¥, without the whole being more or less involved in the punishment. 
It is about twenty or twenty-five years since the governing bodies of 


. he State and the municipalities of our large towns had their attention 


: Wn to the mine upon which the people reposed in fancied security, 
se was now and then sprung to the astonishment and horror 
nerd eae who could not understand that the combustibles were 
mi : y accumulating below and only needed the spark to produce 
2 Xplosion, but who looked upon the recurrent epidemic, pestilence, 
sa Pe a8 an unwelcome visitor from foreign parts. The startling 
et mney of the inherent danger were made by a few individuals, 
position had rendered them familiar with its existence, 
Health ¢ te Dr. W. H. Duncan, medical officer of the Liverpool 
of the ommittee, was one of the most prominent of these benefactors 
Lj People. He ascertained that 20,168 of the inhabitants of 


“tpool dwelt in 6,294 cellars, many of them damp, close, and 


~ 
* 
>| 
wae 
‘ 
. 


384 Original 


totally unfit to be used as human habitations.* Also, that 4 vn 
large proportion of the population lived (and for that matter gil ny 
in courts, of which many were closed at one end 80 as to predal 
ventilation, and some were almost, if not entirely, unprovided' yij 
conveniences for the deposition and removal of effete substances, () 
investigating closely the relation between these horrible dens and ty 
ratio of disease in the town of Liverpool (which has still, we belien 
the unenviable reputation of being, notwithstanding its natural adny. 
tages, the most unhealthy town in the three kingdoms), Dr. Dinw 
found that “the proportion of damp and wet cellars is greatest aj 
least in the same districts where fever reaches its maximum aj 
minimum ;”t that the prevalence of fever in the different distric 
of Liverpool bears a general relation to the character of the cous 
the state of the sewerage, and the density of population in ead 
district,t and that these unhealthy conditions of existence in cous 
and cellars were well known, and had been reported upon as far ba 
as the year 1802,§ but that they had been allowed to remain throu 
nearly half a century, because “inferior considerations triumphed oa 
the public good.” | 

Thus we find at the outset that, within the memory of many whow 
still alive, there existed in the leading seaport of Great Britain a ste 
of things worthy of some native African village, or subterranean 
Arctic hovel, but extremely disgraceful to any civilized community; 
and we are forced to add, that when Dr. Duncan’s report of 1843 isco 
pared with that of the present excellent medical officer for the sum 
town, published in 1865, we find that, although every effort is bem 
made to mitigate the old evils, many of them still exist to an extat 
that would be incredible were they not presented to us accompatie 
with names, places, and every detail to assure us of their presence. 

Leaving their consideration for awhile, we will direct our attentim 
for a moment to another great commercial ceritre, the trading capital 
of Scotland, and in Glasgow we find that twenty years after the date of 
Dr. Duncan’s report, namely in 1863, the poorest inhabitants we 
still in the same dreadful condition, and dragged out their wretched 
lives under similar circumstances to those recorded of the poo 
_ Liverpool in 1848. 

Dr. Gairdner, the medical officer of health for the City of Glasgy 
says :||— | 

* il inquiries made of one of the best informed district msp 
tors of the poor, I am quite satisfied that many fever cases, evel ” 
the worst possible sanitary circumstances, in the most over-crow 
houses, in the midst of neglect, filth, and wretchedness, are not, a 
some of these cannot be, removed to the infirmary. I am equally" 
satisfied that so long as this is so, and so long as healthy persons 


* See his ‘Essay on the Physical Causes of the High Rate of Mortality 8 
Liverpool.’ Liverpool: Walmsley, 1843. 

t P. 49, loc. cit. 

+t P. 63, loc. cit. 

§ By Dr. Currie. See conclusion of Dr. Duncan’s Essay. 

|| See his ‘Reports for April and July, 1863.’ Glasgow: Robert Anders” 
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mwittingly or unavoidably exposed to the contagion of fever in over- 
sowded and ill-ventilated apartments, sanitary visitation can only be 
sn imperfect check upon the spread of this disease. The strong con- 
sictions I entertain on this subject, and the very decided support 
forded to those convictions by the facts of the present epidemic, 
have induced me to recommend a more stringent application than 


heretofore of the new powers conferred by the Glasgow Police Act, in 


| two of the most notorious fever localities ; and I shall be guided by 


the effect of these recommendations in making further efforts in the 


! me direction. It is of importance that in the application of these 


stringent clauses there should be nothing ill-considered, nothing arbi- 
or indefensible. I am, therefore, well content that these two 


| cases should be fully and clearly before the public asa basis for future 


action; and I hope that, by securing in advance the influence of free 


| discussion and the support of public opinion to the measures proposed, 


they will be rendered both more safe and more efficient for the pur- 
pose in view—the gradual reformation, and in some cases reconstruc- 
tion, of the houses of the poorer classes, in accordance with those 
conditions which can alone deprive epidemic disease of its most 
dangerous peculiarities.” 

And what are the “‘ two cases” to which reference is here made ? 

We will give them, as far as these pages can do so, the publicity 
which Dr. Gairdner desires that they should enjoy, stating, however, 
at once, that through the unwearied efforts of that gentleman, these 


two plague spots, if they are not completely eradicated from the city — 


that witnesses his labours, are at least no longer injurious to its 
inhabitants, 

One is “ Binnie’s Court, 285, Argyle Street,” in which we are told 
that thirty cases of fever had been visited between November, 1862, 
and April, 1863. This, we imagine, will wear, in the eyes of our 
readers, very much of the aspect of a chronic pestilence! And no 
wonder that it should exist there, for the building, or whatever it may 

called, “is six stories in height, including the sunk floor, and in 


rooms to the working classes.” These rooms were. in such an over- 
crowded state that it was “dangerous to public health, and per- 
ype injurious to the health and morals of the inmates.” Some 
® ‘he single rooms used as dwelling-houses contained only 600 cubic 
he of space, and were occupied by four or five persons, ‘‘ whilst the 
r + as an absolute minimum of 300 cubic fect for each person over 
Ig Lae of age, and 150 cubic feet for each person under that age.” 

ut the second case, “ No. 83, Drygate Street,” was still more 
on It is known as “The Rookery,” and “ may be described 
= a an almost perfect example of a deliberate plan for bring- 
n| gether the largest number of persons in the smallest amount of 
= 2 The state of things to be found here beggars all description ; 

partment of 497 cubic feet contains six adult inmates, “each 


heer scarcely have more than one-fourth of the minimum space 
by the Police Act.” . . . and “the average size of the single 


for the habitation of a whole family, is greater 


f each story there are twelve apartments, principally let in single © 
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than that formally condemned by the Royal Commission as inguficiey 
a single soldier in barracks! The amount of OVver-crowding in nog 
instances may be easily imagined by any one who will take the trou 
of measuring a space cight feet,in each direction, and assigning iti 
fancy as a habitation for six adults, It is hardly necessary for ne, 
say that I find-in the facts above mentioned ample explanation of tj 
prevalence of typhus fever in the Rookery.” This is the first pat 
Dr. Gairdner’s evidence, and no one will, we think, be disposed j 
dissent from his conclusions. There will be no need for tenig. 
hearted readers hereafter to shudder over the accounts of the tragedy 
in the Black-hole at Calcutta; the report of Dr. Gairdner, and other 
to which reference has still to be made, will furnish records quite 
horrible, and even more repulsive in details. 

But it is not necessary to confine our inquiries to our own country, 
for accumulated evidence of the truths advanced above is also to k 
found in the reports of the Sanitary Commission of Paris. This boiy 
of gentlemen, known as the ‘‘ Commission des Logements Insalubres, 
was constituted in 1850, and forms a permanent commission, with fil 
power to reform the character of the dwellings of the working class 
in Paris. A passing notice of the constitution of this board mayk 
useful to the English people, for it is not made up of amateur legs 
lators only, whose interests (as we have already seen) are not alvap 
in unison with the public good, and upon whom an inconvenient prs 
sure may often be brought to bear by selfish and awkward constituent, 
but it consists—Ist, of public officers appointed by the State, such 
. the Inspector-General of “ Ponts et Chaussées,” the Water and Sen 
Engineer, the Superintendent (chef de division) of Public Works, al 
four other gentlemen holding public appointments ; 2nd, of memlen 
appointed by the Municipal Council, comprising the leading media 
men attached to the various hospitals, of chemists, engineers, ath: 
tects, one of the judges of the Civil Tribunal of the Seine, and pnw 
individuals ; and 3rd, of supplementary members, also appointed ly 
the municipality, as circumstances may direct. i 

The results of having a committee thus constituted are unanimity? = 
action and the issue of just and feasible recommendations. 
who have watched the efforts which have been made in England t 
enforce sanitary reforms by bringing the offenders before the ly 
magistrates must have noticed that differences constantly arise betweet 
- them and the guardians of the public health, and that private rw 
and prejudices are often an increment in the judicial decrees; bul ™ 
French Commission no such difficulty is to be apprehended, 1st 
as different members of the commission are competent to decide m2 ! 
matters of law and detail with the same precision as if they ® 
tuted a final court of appeal. : cig 

A further advantage in the operation of the French Commis a 
over some of our local boards, is the moral influence which 1ts decisi0l 
carry with them. In England an offender may often feel is 
security lies in the chance of the magistrate taking @ lenient vie 
his case, and differing from the sanitary officer, and 80 he cg 
induced to turn a deaf ear to the voice of justice and morality 
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the law compels obedience ; whilst in Paris it is so well known that 
‘he criminal tribunals are sure to endorse and give effect to the well- 
| eonsidéred recommendations and decisions of the “ Commission des 
Logements Insalubres,” that offenders are only too glad to repair the 
breach of the law (as..we shall presently find they do in the large 
majority of cases) by what our neighbours call a settlement “a l’ami- 
ible,” an expression so expressive that there is no need for its translation. 
In the Report issued by the Commission for 1852 to 1856 inclu- 
cive,* we find the following pointed out as the prevalent causes of 
disease—unhealthy interiors (of dwellings), resulting from want of 
ceanliness, insufficient light, imperfect ventilation, want of space, 
occupation of cellars, imperfect water supply, inefficient drainage, 
humidity, and overcrowding! precisely the same catalogue of evils 
that have so long desolated the homes of the poorer classes of Britain ; 
and ina later Reportt of its labours, the Commission refers particu- 
larly to the character of the cellars which are deemed unfit for human 
habitations. Some of these are described as mere caves, into which 
alittle light and air is admitted through external openings, and it is to 
these especially that the attention of the Commission has been directed. 
They have, of course, prohibited their use as day and night dwellings. 
In perusing these reports we may be permitted to remark en 
passant, that it is impossible not to perceive the fituess of the present 
form of government in France for certain of the people's wants, and 
the need that exists for caution in pronouncing upon the suitability of 
this or that mode of legislation. Imperial rule in Britain would be 
out of place, and centralization is the abhorrence of Englishmen, but 
if our readers were to glance over these reports, they would find that 
the acts of the French legislature in ameliorating the condition of the 
working classes are probably the very best that could be devised, looking 
at their position in the moral and intellectual scale, and that there exists 
‘thorough understanding between the people and its rulers. 
| Whilst with us private individuals, companies, and municipal 
coucils are. occupied with the “ Utilization of Sewage” question, in 
France the initiative is taken by the State; and in furtherance of 
mother important matter, usually promoted in’ England by privcte 
ndividuals, namely, the erection of model lodging-houses, we find the 
coffers of the Imperial Treasury freely opened ; for we are told in the 
“Weport referred to, that his Excellency the Minister of the Interior 
ving acquainted himself with the nature of the project for providing 
lodging-houses for the working classes at Lille, had granted 100,000 
s to facilitate the construction of these dwellings. It is a pity 


twe English cannot find it in our hearts to cast away a little of » 


"8 self-complacency, and that we do not study the ways of our neigh- 
; “ours with a view rather to profit by their good example than to 


tiicize their imperfections. 


teh omission des Logements Insalubres —Rapport Général sur les Travaux 
ECan aeuaaaion pendant les années 1852, 1853, 1854, 1855, et 1856.’ Paris: 
teh Ses ¢ Mourgues Freres, successcurs de Vinchon, Imprimeurs de la Préfecture 
— Rue Jean-J acques Rousseau, 8. 1857. 
‘pport, 1857, 1858, 1859.’ Same publishers. 
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The report of the commission gives a list of the cases in which 
has interfered, and we find that in 1857 there were 492, of which 364 
were adjusted amicably, and the remaining ones referred to cous ¢ 
justice ; in 1858, 512 cases, whereof 355 pleasantly terminated: yj 
in 1859, 641 cases, of which 373 were amicably settled: ths} 
appears that the Commission finds its reformatory labours extentin 
and becoming more and more difficult in execution. 

Let us now turn again to our home records of a more recent 
and we shall find that although our Boards and Committees of Haj 
have been unremitting in their exertions to suppress the unhealthy 
and demoralizing conditions of the poorer classes, yet their extends 
inquiries have revealed a state of things almost too repulsive to 
transferred from the cold and formal reports of medical offi 
intended only for the guidance of local boards, to the pages of 
Journal destined for the general reader. 

But in the fulfilment of our task, it is absolutely necessary that r 
should extract a few of the more flagrant cases of neglect and igo 
rance, often bordering upon crime, which, as we have already stated, 
are sapping the very foundations of our social system and converting 
our crowded cities into hotbeds for the reception of epidemic diseass 

In his report for August, 1864, Dr. Gairdne1, the medical offcerd 
Glasgow, tells-us that he sometimes feels completely helpless when k 
*“‘ sees diseases, as measles, hooping-cough, and scarlet fever, rum 
riot in the houses of the poor ;” he feels that, in most instances, nothig 
can be done beyond a general instruction to open the windows, ul 
attend, if possible, to cleanliness. He further states that he has fowl 
provisions publicly sold from infected apartments, instancing 4 as 
where “a woman with the eruption of smallpox actually on her hans, 
was found selling sweetmeats to the children of a school in herneig- 
bourhood!” If such a story had been told in some romance 
‘The Plague of London,’ or if it had found its way into ‘The Ip 
teries of Paris,’ it would not have been out of place ; but it is en 
to chill the blood in one’s veins to read it as an actual fact int 
report of a medical officer of health in 1864. 

And what is the remedy for such a state of moral darkness ! Dt 
Gairdner tells us that the law is incapable of dissipating it, and th 
“the spread of epidemic disease among children can hardly be me 
otherwise than by the gradual diffusion of enlightenment, and by th 
improved habits which, it is to be hoped, may arise from the rem 
ing of the dwellings of the poor over a long course of years.” 

Even the attempt to prevent the overcrowding of those dens vhid 
are at present used as dwellings for the poor is not always suct" 
and although it is a matter for congratulation that the two infamoe 
localities referred to in a former part of this paper, “the Dry 
Rookery” and “ Binnie’s Court,” are to a great extent 7 
epidemic fever, in consequence of sanitary improvements, ed 
Gairdner tells us, that “in another street in the same neighboun" 
(in which a great deal of fever has been reported), fifty-tw? — 
have been ticketed, all of these, except four, being houses of 4 
apartments; the proper complement of these fifty-two houses, acc 
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ing to the terms of the Police Act,* is 154 adults, and yet on the 
June visit of the police, there were found 186 adults and 64 children, 
most all single families without lodgers.” Dr. Gairdner does not 
wnsider the landlords responsible for. this overcrowding, for the 
houses'are usually-sub-let ; but he urges the owners only to let the 
houses subject to the regulations of the Police Act as to overcrowding. 
Neither does he recommend summary evictions, which cause great 
‘nconvenience and distress, and simply transfer the evil complained of 
(overcrowding) to some other quarter, perhaps to some previously un- 
tainted locality ; but like the Paris Commission, he recommends that 
ill cases should, if possible, be amicably adjusted and sanitary reforms 
introduced into the habitations where the exciting causes of disease 
havé been seated ; in fact, that a good understanding should be culti- 
vated between the authorities and those who are unfortunate and igno- 
rant, rather than wilful offenders against the laws of nature and society. 
The Paris Commission, whose reports testify through their in- 


performed marvels in the way of sanitary reform.t ‘They have had a 
dificulty to contend with, happily no longer experienced here ; 
namely, an imperfect water supply for the interiors of dwellings. “ In 
Paris,” the report says, “fountains are multiplied, and many of them 
s serve at the same time for the embellishment of the city and to satisfy 
| its domestic wants, whilst in London, there are no public fountains, 
nd monuments, nothing to adorn the public thoroughfares, but all is 
| teserved for the interiors of the houses: thus the-differences in the 
manners of the two peoples are revealed ;”’ and then it goes on to speak 
terms of high commendation of the water-taps, and water-closcts, 
| and shower-baths found in England in the houses of working men 
paying 125 to 150 francs rent; luxuries supplied to the fortunate 
euants at an annual charge of about eight francs, or 5 per cent. 
othe rent: ‘A Rugby, petite ville de 8,000 habitants, sur les 1,100 
| Maisons 700 750 ont exécuté leurs prises d’eau et ont au moins deux 
| Tobinets, l'un dans la cuisine, l’autre au water-closet.” We fear that 
ow French readers will not think so highly of our sanitary arrange- 
a after the revelations which we are compelled to make, but cer- 
ic don picture that has been drawn of us by the Sanitary Commis- 
not Paris, may well serve to obliterate from the minds of indignant 
- en those sketches of English society with which some French 
lately entertained his countrymen. Thinking Frenchmen 
he be ¢ useful traits in the social life of England, and turn them 
and it would be well if thinking Englishmen would 
| athe Z : good taste of their neighbours, and employ their resources 
a Con of public structures that shall at once adorn our cities 
our social requirements. 
* Volnmission, as we have said, finds the need of a better water 


Supply to the tenants of houses, for they observe, that there can be no 


: “i out cleanliness, and no cleanliness without abundant and 
Act, Dr. Gairdnor’s ‘Report, August 1, 1864, p. 12, note. ‘Glasgow Police 


Rapport Général, &e., 1860-61.’ C. de Mourgucs Freres. Paris, 1863, 


qeasing bulk to its great activity, has, during the last four years, © 
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wholesome water ; and when therefore this sanitary element 18 absent, th 
Commission does not hesitate to enforce its introduction, Th 
describe a house in the “ Rue de la Montagne Sainte Génevidye os. 
taining 200 inhabitants in 80 different apartments, besides 4 achocl, ai 
yet this whole structure is without water supply, and the inmates hyp 
to seck that commodity out of doors.” Consequently the comnisig 
“recommended that the proprictor be instructed to place at the di. 
posal of the tenants wholesome water sufficient to guarantee the dep 
liness of the various apartments and offices.” Of course, the “rep. 
mendation ” is law, and it is pleasing to observe, that whilst the (up. 
mission are inflexible in their determination to reform the habitations 
of the poor, they have recourse to extreme measures only as a last alt. 
native. “Thus,” they say, “ when we decide upon rigorous measur, 
such as the interdiction of a dwelling, it is only after a searching 
inquiry, repeated visits, and earnest deliberation,” and in all cases they 
seek first to act as mediators between landlords and tenants, bein 
exercising their legislative functions. 

Wishing our neighbours every success in their sanitary refom, 
and perfectly satisfied that the spirit in which they are conductix 
their operations will ensure success, we once more, and for the li 
time, turn to the sad pictures of wretchedness and to the threaten 
dangers which present themselves in our own large towns. In his lis 
Report for 1864,* Dr. Trench, the medical officer for Liverpool, ree 
ring to the causes of disease, attributes it to—1st, Contagion; 2ud,h 
digence ; 3rd, Overcrowding ; 4th, Emigration ; 5th, Sub-letting rum; 
6th, Filth ; + 7th, Drunkenness. Of overcrowding he gives some ¢ 
amples which are really almost incredible ; and whilst he tells wth! 
it would be impossible to find 40 men sleeping in a cellar, # i 
scribed by Dr. Duncan, still we fear our readers will think with 
when they have heard how matters stand at present, that thew! 
much room for sanitary reform. a 

Remembering that the minimum cubie space required for ad 
adult (by the Glasgow Police Act, and Liverpool Board of Halts 
300 feet, and that the Government Commissioners recommended 
and 800 feet per man for soldiers in barracks, we will now cont 
our readers to two or three of the homes visited by Dr. Trench or 
Inspectors. 


The first is the lodging-house of Mary Bartley, No. 9, ae 
Street, Liverpool. It contains eight rooms, one of which wis of | 
empty, and another was used as a kitchen by the tenant, the re , 
ing six rooms constituted dwelling-houses for families, there a 
all twenty inmates in the six rooms, and in one of the an 
cubic feet in its dimensions, two young married couples were ro f 
exist, with only one large straw mattress for a bed! Two cmp Hi 
young married persons thus herded together by day and by me tp 
a room measuring less than 10 feet in every direction, brea 


* ‘Report of the Health of Liverpool during the year 1864.’ Liver 
Greenwood, 
+ We italicize the words, 


a» 
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mnt, he ame air over and over again ! What a favourable condition of ex- 
8, they ‘tence for the cultivation of the higher, or even the lower moral facul- 
e, COl ties! Again we say, itis enough to make one shudder to read of such 
01, ad genes, chronically existing in the very midst of our boasted civilization. 
6 hare But there are still worse cases. In No, 27, Chisenhale Street, 
1SSi0N Michael Lonergan occupied a house, one room of which, 802 cubic 
he dis ft in measurement, served as the abode of three persons. Mary 
Clean Roach, 19, Brick Street, rented three rooms, together about 2,700 to 
reco 3000 feet, sheltering seventeen persons ! Sarah Goughran, No, 21, in 
6 Com- the same strect, had also three rooms, containing the same number of 
tations persons, and in these rooms, there was literally no furniture whatever ; 
alter. nen, women, and children lying together promiscuously on straw, or on 
ASTI, the bare boards ! * 

arching We recommend these cases to the, consideration of all pious per- 
e8 they sus, whose philanthropy finds its issues in public speeches in favour 


of African missions, or in the propagation of the gospel among the 
Jews, or in foreign parts ! 


reform, And now as regards the absence of cleanliness, the nature of the 
ducting subject compels us to be still more brief. ‘ Any history,” says Dr. 
the as Trench, under the unsavoury heading of ‘ Filth, ¢ “ any history of 
atening the causes favouring the extension or diffusion of typhus, would be 


incomplete which did not include the filth, foul smells, and vitiated 
air within rooms ; or the noxious exhalations from open middens and 
heaps of decomposing vegetable and animal refuse in the immediate 


J rods neighbourhood of houses. It would indeed be difficult to overrate the 
ome 7 force of such auxiliary and predisponent influences, which are only 


* Since this article was written, official reports have described even more un- 
Ithy and immoral scenes of overcrowding in country districts than any here 
noticed as existing in our large towns; and if any further evidence were needed to 
establish the causes of typhus and other epidemics, it is to be found in the Report 
the Government Inspector, from which we make the following extract :— 


or ead ‘—Destitution, dirt, and intemperance, with overcrowding and bad 
houses, are the conditions that keep up the disease steadily 
year. he reasons why typhus has become epidemic are not so clear. 
ded | oy positive conditions that have been ascertained appear to be these—slight 
onda ut steady increase in overcrowding, some increase of immigration and of distress 


bh wd a. some increase of vagrancy, and with these some influence in 
But these causes are not sufficient to account for the 
opal ols jus, like other contagious diseases, fluctuates In its amount at dif- 

periods ; at one time occurring in scattered cases only, at another time 


— ey ri the community. What determines it to assume the epidemic 

itin ond mes be made out—an exceptional intensity of the conditions that 
rewill hus. ex lain inary times. But sometimes its prevalence as an epidemic cannot be 
being) onerat ained, Like other diseases of its class, with predisposing conditions 
Constant, it has times of subsidence and times of prevalence that medical 


Sen 
cannot yet explain. 


j i" the *csbry arriba conclusion at which this report arrives concerning the causes of 
yup its value if oecemic may appear at first sight unsatisfactory. But it isnot without 
night, # not chief : shows that efforts for preventing epidemics of typhus must be applied 
bing t itual oe of the epidemic itself, but to the improvement of certain 


ines, Some of ~ at can be recognized as fostering the disease in ordinary 
ese conditions are within the range of public sanitary measures, 


ee with social cireumstances over which no direct public control 

‘Re ised, (The italics are ours. ) 
port of 1864,’ p. 35, 


q 
"% 
af, 
‘ 
4 


refer 
dnd, 
08 de 
there 8 
Liver 

‘ 


. ance of misery and filth of the lowest order. ” 
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second, if at all inferior, in magnitude and importance to thoy r 
either destitution or overcrowding.” We will spare ou readen 
many of whom are, we feel sure, as much pained to read, ag we hyp 
been to write these shocking details, the unpleasant task of wa: 

through the quagmire that follows, but to demonstrate once {or qj 
that filthy, overcrowded, and otherwise unhealthy homes are the tn 
causes of the spread of pestilence, we select from Dr. Trench’s ‘ Analy. 
sis of Deaths from Typhus during one week,’ the following cases ~ 

First death.—An office clerk. He had a wife and four chi 
and earned 20s. a week. ‘The wife supposed to take drink’ Jj 
house dirty and poorly furnished.” 

“Second death—A carter. He had a wife and one child aw 
earned on an average 20s. a week. His wife ‘ addicted to drink he. 
vily.’ Of the house it is added, ‘ Poverty and filth in the extreme.” 

“ Third death.—A labourer’s child. The labourer’s family ow. 
sisted of wife and five children, and he earns 3s. a day, occasion, 
‘A steady man, with a drunken wife.’ ‘ The house having every appew- 


—" 
=) 


“ Feurth death.— A labourer’s child. ‘The parents have left the 
house. They were comfortably off as regards money.’ ‘Contisul 
drunkenness and filthy in habits.’” ae 

* * 


sec BP & 


* * 


“ Tenth death—A market porter’s child. The family consistel d 
man, wife, and four children. The average earnings 12s. to lis. pe 
week. No information respecting morals, but thinks, by appear, 
a deal of dissipation. Dirt and destitution in the house.” | 

In many of the other cases we find the words “ intemperm, 
dirt,”” &c. ; and it will be observed that in every case quoted, itis uh 
the drunken mother, but the unfortunate father or innocent 
whose unhealthy home makes him the victim of disease and del 
What becomes of the wretched mother, when she is left with her tnt 
of sickly children, and is deprived of the means of indulging in th 
vice that has converted her into the slayer of her husband or 
we leave to the imagination of our readers! 

To some of the last-named it may appear that we have needless) 
dragged to light scenes of wretchedness and demoralization whit 
might have been passed over in silence, and that we should t : 
have suggested the remedy than have entered into the details 0 
the existing disease. But, alas! if we turn to the account of th 
means that have been adopted for remedying the evil we find 
same horrible phases, and, as it may naturally be sup a 
perceive that the present state of things can only be comp 7 
reformed by tearing out the tree at its very root—so that whe 
we take up the records of existing pestilence, or those of the refom 
- atory measures that have been adepted for its eradication, the st 
repulsive features constantly present themselves. There exss” 
very heart of our civilization, a loathsome sore which 00 arnt 
gers can heal, and no sentimental suggestions can ameliorate 
which men and women must help to root out from the socis eo 
The cures for overcrowding are to be found, in model lodging" 


"id 
\ 
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‘, small well-built and well-fitted cottages, such as are springing up 
yall the outskirts of our great towns; in the encouragement of 
“Home Missions,” and Educational Establishments for the poorest 
dhildren; and generally in the firm but conciliating interference of 
\ocal authorities in sanitary arrangements. All these matters require 
that false delicacy should be put aside, that much self-denial should 
te exercised both by giver and receiver, and that the great mass of 
the people should be awakened to the dangers in the midst of which 
they have so long reposed in security. Does it not seem a dreadful 
thing to say, that if a conflagration were to sweep over a very large 
wa of Liverpool, London, Glasgow, or indeed over the low parts 
of any of our overcrowded cities, it could only be regarded as a bless- 
ing to the wretched creatures who would be temporarily rendered 
homeless? And yet who will deny it, after reading Lord Shaftes- 
bury’s statement,* that when “ Wild Court, Drury Lane, London, 
was rendered habitable by the ‘ Labourers’ Friend Society ’ (who pulled 
down the houses and rebuilt them as models), the vermin lay beneath 
svarming in living masses in layers, from two to three inches thick, 
and that the well-known insects ejected from the houses amounted at 
least to a ton’s weight.” 

We might refer fully to the labours of the late Prince Con- 
sort, Lord Kinnaird, Earl Shaftesbury, Miss Burdett Coutts, Mr. 


| Peabody, the managers of the ‘“ Labourers’ Friend Society,” the 


Rev. Cecil Wray (of Liverpool), Mr. Peacock, and others, who, 
from philanthropic motives, have promoted the erection of healthy 
dwellings; but these examples are, from their very rarity, so well 
known, that it is needless to dwell upon them. There is another 
feature in the model lodging-house movement which deserves special 
attention, When conducted with a view to profit, as it has been 
both by private individuals and Joint Stock Companies Limited, 
the adventure is remunerative, and this is the guarantee for its 
extension. We have looked over the reports of existing Models, 
and watched the growth of small cottages situated even at a distance 
fom the centres of labour, and they leave no doubt concerning their 
a as pecuniary investments. There are many persons, not 
ry of the wealthier classes, who would gladly give their thought 
= leisure to supplement the capital of those to whom 10/. or 501. is 
20 object, and would aid in the formation of Joint Stock Model 
“ep eer Companies ; and there is no reason why such establish- 
aes ould not be at least as plentiful as hotels—if not as gin 


F — then, is one of the great resources of modern wealth and 
which can be advantageously applied to remove the 
: 7 Senge of contagious disease; and not alone will philan- 
for i de easily found to undertake the formation of the new abodes 
v4 ortunates whose “homes” we have been describing, but 
“ers of health will be grateful to these who provide shelter for 


* See 
Netpool: MeCorquodale (1864), 


Report of the Lodging House Committee, prepared by Dr. Trench. 
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the poor diseased creatures whom the police regulations yill », 
evitably turn into the streets, or drive into pure and stil] untainte 
localitres. We trust, then, that the effect of this article wi] be, ni 
only to create a little sensation and sympathy for those who at nea 
live in our cities herded together as cattle, or like slaves ing shi’ 
hold, but that it may here and there move the hearts of good me qj 
women to assist, with heart and hand, in the foundation of gl. 
porting model lodgings. Another good plan of reforming the w. 
healthy habits of the poor which has been discussed, but not, » 
think, practically or extensively followed out, is the distribution, 
the lowest neighbourhoods (through the medium of town missionarig 
and of the more intelligent of the class intended to be benefited), of vey 
brief, pithy instructions for the sanitary regulation of homes: stati, 
for example, the best means of ventilating crowded rooms, and te 
consequences of the neglect of such precautions, inculeating th 
necessity for cleanliness, &c. Here is a work for our Mutul 
Improvement Societies and Literary Institutions, which will be fr 
more useful to society at large, and to the members themselves 
than debates upon historical subjects long since exhausted. 

These are but two or three out of a great many ways in which th 
general public, or earnest individuals, can aid in the reform of th 
dwellings of the poorer classes ; but there are still others. In Live. 
pool, a lady, whose name we forbear to mention, as it may not pleas 
her to have it published farther than her good deed has already mate 
it known in her own town, communicated to the Health Committee d 
the Town Council her wish that they should pull down a hous d 
which she was the proprietor,and which she had been advised vi 
unfit to be used as a human habitation. We hardly expect that may 
others will be found willing to follow the example of this excellal 
lady, but there may be some who would prefer this course to lean 
such plague spots as legacies to their posterity. | 

And again, the Railway Companies, who do not stand very high 
in popular estimation at the present moment, may win golden opi0s 
by facilitating the transit of labouring men to and from ther work: 
shops or sheds, and thus helping them to remove their dwelling 
healthier localities ;* and Companies so disposed would not only be 
doing a good work, but would undoubtedly be acting in the inten 
of their constituencies. 

As the title of this paper indicates, its original object ™ 
to point out the predisposing causes of what is vulgarly know ® 
“ plague ” or “ pestilence ;” but the terrible scenes that have pres® 
themselves during its composition have induced us to deviate gr 
from the original plan, to draw the attention of our readers st 
remedial measures which are being employed to remove the up *. 
dangers. None will be disposed to gainsay that we are or oe 
rounded by conditions in the highest degree favourable for the 
ception or extension of any new epidemic, or any exaggerated ye 
an existing one, that may visit us; and we therefore conclude 


* As is already done in the Metropolis. 
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remarks with the expression of an earnest hope that amongst our 
wientific readers, who must, indeed, be fully alive to the grave nature 


of the evils to which attention has been directed, many will be found | 


to give the subject their serious consideration, and who will bring 
mergy and experience to bear in the work of their eradication. 


AMERICAN CONTRIBUTIONS TO SPECTRUM-ANALYSIS. 
By Henry Draper, M.D., 


Professor of Natural Science in the University of New York. 


Aurdoven the fact that a ray of white light consists of several 
differently coloured rays has been known since the time of Newton, 
itis only recently that any use has been made of it, in attempting to 
determine with precision the chemical composition of substances, 
from the characteristics they impart to flames. A long stage of pre- 
paration for perfecting such discoveries is necessary, and a multitude 
of preliminary observations have to be grouped and digested. Even- 
tually, some striking application of the knowledge thus gained arises, 
and the subject becomes popular among scientific men, who had failed 
to see any interest in the previously isolated experiments. It was not, 
for instance, until Bunsen and Kirchoff ascertained the presence of 
cesium and rubidium in certain mineral waters, by the aid of the 
spectroscope, that that instrument attracted the attention it deserved. 
Even the suggestion that by its aid the physical constitution of the sun 
and stars might be ascertained, had not sufficed to bring it into notice. 

The application of Spectrum-Analysis to Chemistry turns on the 
lat, that several, if not all, the elements impress a special change on 
‘flame in which they may be volatilizing. In many cases the change 
8 obvious to the eye, while in others it is necessary to pass the 
light through a prism, in order to observe with precision what has 
taken place. We have not, as yet, any knowledge of the reason that 
ome bodies in volatilizing give rise to undulations of a particular 
length, and others to an entirely different group, we merely know that 
such an element as sodium, for example, causes vibratory movements, 
Those length is a definite fraction of an inch, and which pulsate a 


@yen number of times in a second, and that no other element can do 


the same, Whether the hypothesis of Professor Hinrichs of the Iowa 
that the discovery of the laws governing the distribution 
ta — lines will lead to a knowledge of the relative dimen- 

th, atoms will turn out to be true or not, remains to be seen. 
, lt De true, Optics would do for the determination of the form and 


‘ze of atoms, what Chemistry has done for the determination of their 


tive weights, 

of American experiments in relation to the Constitution 
es, the Solar Spectrum, &c., were published by Professor 
in the ‘Philosophical Magazine,’ Silliman’s 
» and ‘The Journal of the Franklin Institute,’ commencing in 


Dot 
resent 

ship’ 

D ad 

t We 

aries 

ating 
1 the 

the 
utual 
fat 

the 

the 
iver. 

ease 
nade 

of 

of 

Wis 

any 

elt 

oh 

O18 

rk- 

tv 

be 

ost 

as 

} 
iat 

of 


396 Original Articles. hi 
1834. As these results were attained at a period when the nunheg 
facts known was limited, and when the interest in the phenomey ¢ 
light now excited did not exist, an abstract of them may be present 
with advantage. 

Professor Draper's Researches.—The general plan of these inves 
gations, which occupied many years, was—Ist, to determine the op. 
ditions of incandescence of solid bodies; 2nd, the nature of flan: 
and 3rd, their variations at different temperatures. I shall therefiy: 
speak of them in that order, premising some remarks on the forns ¢ 
spectroscopes that were used. 

I. Spectroscopes.—The spectroscope first employed was similar 
that used by Fraunhofer, consisting of a distant slit, a prism either ¢ 
flint-glass, or bisulphide of carbon, and a telescope when visual obs. 
vations had to be mode, but suitably modified for photographic inves. 
tigations. As is generally understood, this form of apparatus wil 
give very excellent results, but the space occupied by it rendemi 
- less manageable than the more recent forms. By its aid, modified,» 
has been said for photographic purposes, the extra-spectral fixed ling 
above H, viz. M, N, O, P, were discovered by Dr. Draper, 4s in- 
pressed on a daguerreotype plate, and an engraving of them publishel 
in the ‘ Philosophical Magazine,’ for May, 1843. He estimated that 
there were were about 600 of these lines so impressed between H ai 
P. In like manner three lines, a, 6, y, of less refrangibility than 4, 
were also detectcd. These latter lines were attributed to absorption by 
the earth’s atmosphere, the others to the atmosphere of the sun. 

But Dr. Draper also made use of another form of spectroscopy, 
which does not seem to be even yet thoroughly appreciated. He replacd 
the prism with a grating orfinely-ruled reflecting surface, the advantagt 
of this being that the absorption of dioptric media was avoided, al 
the fixed lines, as it may be said, occupied their proper positions i 
the order of their wave-lengths. The prism separates the lms 
unduly towards the violet end, and crowds them together towards the 
red. On the contrary, in the interference spectrum from  grlilf 
the yellow is in the centre, and the light declines away towards the 
violet end above, and towards the red below. 

With this form of spectroscope the fixed lines were photographed 
as in the other instance, and maps of their position published. ’ 
its use also, Dr. Draper was enabled to settle the question, wh 
could not be determined so decisively with the prism, namey, ™ 
distribution of heat. -It was shown that the centre of the J ‘ 
space is the hottest, and not a region less refrangible than the red 
is the case in Herschel’s prismatic experiments, and that = ii 
point the heat intensity. declines towards the violet above, @ 
red below. 

In these delicate heat experiments, advantage was taken of Pil 
tigations that had been published by the same author 1m the rs 
sophical Magazine,’ June, 1840, under the title of ‘ Electro 
Power of Heat ;’ and in which some exceedingly delicate forms 
thermo-electric combinations had been described. + of the 

II. Of the Incandescence of Solids.—The first formal momo" 


* 
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ber of now to be considered, was published by Dr. Draper in the 
a cf ‘Philosophical Magazine,’ May, 1847, under the title of ‘ The Pro- 
eae duction of Light by Heat.’ The chief points experimentally deter- 

: nined in it are the following : 1st, that all substances become red hot 
pee: xt the same thermometric degree, which is 977° Fahr.; 2nd, that the 


tes light of an incandescent solid examined by the spectroscope is con- 

— tinuous, or without lines or breaks ; 3rd, that at the same temperature 3 
refor there is always emitted the same ray; 4th, that as the temperature ‘ 
me ris, rays of increasing refrangibility are added, and when the ; 
; substance is intensely white hot all the rays of the solar spectrum are t 
lar to present, By direct photometric measures, founded upon the principle : 
hero known as that of the extinction of shadows, he proved that the , 
er brilliancy of the emitted light increases more rapidly than the tem- i 
a perature. He also gave the true explanation of that apparent increase f 
ra dovnwards, in the less refrangible rays, which the spectroscope ex- 


as hibits at high temperatures, as depending on the physiological pecu- 
liarities of the eye. 

It may, in passing, be remarked that astrip of platinum ignited by 

hel aregulated voltaic current, was in these experiments recommended as 

te a Usir Lamp, or standard source of light and heat, in the mode that 

“er has since been followed by Professor Tyndall. | 

ai Ofso much importance was this memoir considered by Melloni, 
that he read an abstract of it, and critique upon it, before the Royal 


on Academy of Sciences at Naples. 
- It is greatly to be regretted that M. Kirchhoff, in the memoir : 
aed he published in ‘ Poggendorf’s Annalen,’ and of which a translation F 
ne was printed in the ‘ Philosophical Magazine,’ July, 1860, did not profit 
al by the example Melloni had set. On page thirteen of the last-quoted 
nie work the facts that a platinum wire, as its temperature is raised, emits 
- ys of increasing refrangibility, that all bodies become red hot at the 
5 th Sue temperature, and emit special rays at special temperatures, that 
ting ’ spectrum of an ignited platinum wire is continuous, are presented 
"S & the results of his own mathematical investigation. From the 

obscure foot-note upon that page, no reader would ever infer that all 
shed these points had been proved by experiments by Dr. Draper many 
“By years previously, 
which Dr Il. Of F lames.—In continuation of the preceding investigation, 
, the " per published, in the ‘ Philosophical Magazine,’ February, 1848, 
on “The Production of Light by Chemical Action.” In 
od, a »Tesorting, as has been subsequently continually done, to a solar 
that ‘}ectrum as the standard, and to the fixed line D, tables were pub- 
1 the Re of the spectra of alcohol, carbonic oxide, cyanogen burning in 

» “yahogen burning in oxygen, oil in air, and also in oxygen, 

In oxygen, nitrate of strontia, &c., as seen in the spectro- 
hil D pe. Ihe convenience of reducing these flames to the yellow ray 
otire Slltce been universally recognized. In like manner five such 
df results of platinum ignited to different temperatures, referred 

. ® solar spectrum as a standard, had been previously published. 
sf the © case of flames, the line D in these memoirs is described as 


| T's yellow ray, in commemoration of Sir David Brewster’s 


i 


| 
A 
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discovery of the monochromatic character of a sodium light. In bod 
these spectroscopic and also photographic experiments, the princil 
of identifying effects by wave lengths was resorted to, a Suggestion 
naturally occurring from the use of the interference spectrum, 
IV. On the Variations of the Light of Flames with the Tem 
—One of the most important facts demonstrated in these memoir, 
indeed, it almost rises to the position of a general law, is this—“iy 
the more violent chemical action the more refrangible the emitted light” 
In the combustion of an elementary solid, such as carbon, if air} 
more and more vigorously supplicd, rays of continually-increasng 
refrangibility emerge, and if, instead of air, oxygen be used, the resil. 
ing spectrum rivals that of the sun in brightness and extent. (n thi 
principle, that increasing vigour of chemical action implies increas 
frequency in vibration, Dr. Draper gives an explanation of the colows 
emitted by flames. Thus carbonic oxide burns with a blue ligt 
because it needs but little oxygen to complete its combustion, but the 
light of burning cyanogen increases in refrangibility when its cm 
bustion is made in oxygen gas. Among the most striking of the 
results, as showing the complete control that the circumstances of 
combustion have over the character of a flame, is the extraordimy 
spectroscopic appearance of the blue blowpipe cune, when contrastal 
with the flame from which it originates, a singular instance which ha 
been much overlooked. In descriptions of the changes in the se 
' trum caused by variations in the rate of combustion, the appearancé 
produced by substances volatilizing in a flame, must not be confounded 
with those produced by a body that is oxidizing. There is no reas 
at present to believe that the spectral lines in the former case can't 
made to alter their position by increase of temperature, although ner 
ones may be rendered visible. } 
In these memoirs, and also in others ‘On Phosphorescence, a 
‘On the Chemical Action of Light,’ subsequently published, there # 
a multitude of facts and observations, full of interest, but too numeri 
to quote in this abstract. Among such, perhaps, I might ment 
Chlorine and Hydrogen Photometer, subsequently used so extensively 
by MM. Bunsen and Roscoe, and the attempt to show that the Frau 
hoferian lines are arranged in a certain symmetrical order, herein ® 
some extent anticipating the remarks of Professor Hinrichs, befor 
referred to. It should also be added that many other orate 
Photo-Chemistry were published by Dr. Draper, in a quarto vom 
of 324 pages, illustrated by engravings, under the title of «A Treaiis 
on the Forces that produce the Organization of Plants.’ Ne 
Mr. L. M. Rutherfurd’s experiments.— Silliman’s Journal, ‘yt 
ciii., 1863; cv., 1863; evi., 1863. In December, 1862, Mr Ru 
furd determined to continue Fraunhofer’s experiments on ste Hd 
by means of a refracting telescope of 11} inches aperture, wed 
equatorially, and driven by a clock. He used at first an ° adit 
spectroscope, with the slit inside the focus of the large achro om 
but finding the loss of light upon the jaws of the slit to be vey Thi 
eventually employed a cylindrical lens, as Fraunhofer had done. 
also frees the spectrum from longitudinal lines. He observ 
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Mr. Rutherfurd has also taken photographs of the solar 
on the same scale as the map of Kirchhoff, but no detailed accom 
has as yet been published. His other labours in celestial Photography 
and more particularly his lunar pictures, are so well known thi y 
description of them is necessary. | 
Professor Rood’s Experiments.—In ‘ Silliman’s Journal! Np, 
for 1862, there are some facts concerning the spectrum afforded 
nitrate of didymium. Gladstone had originally found that light 
transmitted through dilute solutions of this salt, showed two du 
lines in its spectrum. Professor Rood, on causing the light to 
through a thickness of 12 inches of a strong solution, found that th 
spectrum was crossed by twelve distinct bands. The sodium lini 
cut off by one of these bands, and hence a sodium flame is invisibh 
through this solution, though white objects are but slightly tintel, 
In No. CI., for 1862, Professor Rood describes his spectrosoop 
with four prisms, three of bisulphide of carbon and one of flint lus 
He points out a method of avoiding the curvature of the plane glis 
sides of such prisms, by covering each with a second plane al 
parallel sided plate, a few drops of olive oil being placed betvea 
With this spectroscope, he found two new lines in the interior of tl 
line D, making three fine lines enclosed in that double line, _ 
In No. CYV., for 1863, he points out the advantages of the bist: 
phide of carbon prism, as compared with the flint prism, an mst 
ment by Merz, the sum of whose refracting angles was 270, beng 
unable tc resolve the line D as completely as one ‘consisting of tir 
bisulphide of carbon prisms of 60° and one flint of 45, though th 
sum of the refracting angles was 45° greater. He also insists at 
advantage of large aperture. 
Professor Cooke's Experiments.—In Silliman’s Journal, No. 
for 1862, the prism made for Professor Cooke, by Clark, is describe 
It is built up of several thicknesses of plate glass, cemented togeth 
with Canada balsam. He describes its defining power, and the s} 
pearances presented by the orange band of strontium. It — | 
an orange space covered by a large number of black lines, sila 
those of Fraunhofer. | 
In No. CVIL., for 1863, Professor Cooke describes a yprere 
the largest made up to that time. It has nine prisms of — 
of carbon, giving 2} inches aperture, with telescopes of wre. 
size. The prisms are made on Rood’s plan. The a 
established the following points :—Ist. That the lines of en 
spectrum are innumerable ; it shows at least ten times as maly vid 
given by Kirchhoff, with very many nebulous bands on 7 ei 
being resolved ; the line D consists of nine lines, and a nebulous 
Qnd. That the coincidences of the bright lines of metallic spe tis 
the dark lines of the solar spectrum, remain perfect even ™ 
increased power. 38rd. That many of the bands of metallic she 
are broad-coloured spaces, crossed by bright lines. rs s 
with the orange band of strontium, and with the whole of the 
and barium spectra. of ‘Si 
Messrs. Johnston and Allen’s Experiments.—In No. cl. 
man’s Journal,’ for 1863, they describe the spectrum © 
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inding it to yield eighteen lines instead of eleven. They also point 
wat that some of Kirchhoff’s lines are incorrectly mapped. The 
SB ecciam was prepared with the greatest care by precipitation from 
bitartrate of cesium, with bichloride of platinum. 

Professor Gibbs’ Spectroscope.—‘ Silliman’s J ournal,’ No, CIIL., for 
1863.—In this instrument, the prism has a refracting angle of only 
sp, The rays fall on the first surface perpendicularly, and escape 
slmost parallel to the second. The dispersion is very great, while the 


ugle of minimum deviation, is avoided. Though the telescopes 
we only of 6 inches focal length, with a magnifying power of 6, it 
empares favourably with a large apparatus of 18 inches focal 
length, and 14 inch aperture. ‘This form of prism was first em- 
ployed by Mathiessen, and if the first surface is made concave, 80 a8 
toadmit the addition of a double convex of crown, it would’ present 


j great advantages. in consequence of the saving of light. 


OOPHYTES: THE HISTORY OF THEIR DEVELOPMENT. 
By the Rev. Tuomas Hincxs, B.A. 


Tm remarkable facts which have been brought to light of late years 
respecting the reproduction of the Hydroid Zoophytes,—an Order of 
compound, plant-like animals, chiefly marine, of which the Hydra is 
the type,—facts which at first sight seemed little short of marvellous, 
and of which we have had so many speculative interpretations, have 
= notice even beyond the ranks of professed naturalists, and 
veformed the staple of many a scientific romance in the pages of 
a — literature. Many who have but asmattering of zoological 
we ge will have heard the story, that certain Zoophytes produce 
unlike themselves—beings of dissimilar structure and 
. Ae that these reproduce the likeness of the original stock ; they 
read with wonder, how the stationary, plant-like animal gives 
0 1] mercurial brood of restless rovers, and that there is a close 
- tionship between the polype and the Medusa. ‘The ccle- 
lrnated 11, of the “ alternation of generations” may also have 
miehanec . as a curious speculation. But as yet the popular 
om — the whole subject is probably of the vaguest and 
aloes vhs b It takes the form of a general notion that there are 
ra . ave not a feature of resomblance to their own fathers 
prudfathers 1 ps to their own children, but which do resemble their 
of the mothers, which exhibit, in short, a complete re- 
i certain] ordinary laws of kindred, The story as thus rendered 
mind bot of marvel and inystery about it to fascinate the 
nuced before gas to think that the simple truth of Naturo, u# now 
18 not rough the concurrent labours of many observers, 
ctive, and we propose, apart f Il technicalities, te 
VOL, 11 pose, apart from all te nicalition, to 


los by reflection at the first surface in prisms of 60°, placed at the — 
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give an outline of the later views of the reproduction and devs men 
of the Hydroida, and to supply the rationale of the facts, which 
been made the basis of so much ingenious theory. P 
__ Before procecding, however, to sketch the general characterigis 
of the group under considcration, we wish to draw attention ty ¢ 
very gradual accumulation of the facts on which our present theoreti 
views rest, and the way in which we have been led on from point t 
point by the observations of isolated students, until at length we hp 
attained a true conception of the entire history. In a series of paper 
by various authors, extending over a considerable period of time, aj 
scattered through the Scientific Journals of Europe and America, ar th 
to be found the successive steps by which we have advanced to ty of 
point at which the true method of nature was recognized. Som il 
of these, of course, stand out from the crowd, as of pre-eminat 
merit. But we are anxious to direct attention to the valuable q 
operation of those who have conscientiously put on record facts the of 
full significance of which they did not at the time appreciate, bi as 
which have formed important links in the chain of evidence, by whid m 
the truth has been finally established. In interpreting the reprodw be 
tive history of the Hydroid Zoophytes, we have been indebted to th re 
suggestive observations cf a large number of independent works 


for the hints which have guided us into the right track. Gradully: 
series of facts has Deén accumulated, the significance of which ws iD 
only partially, if at all, appreciated at first, but which now supply tk ha 
basis of a complete and satisfactory theory. | We 

We would commend to those who may have a taste for Natural fis ge 
tory, and fair qualifications and opportunities for the pursuit of it, bi ca 
who may not aspire to any very profound acquaintance with itmit ey 
large extent, the careful and conscientious study of single life-histones th 
as fraught with the highest interest in itself, and almost sure to yell fy 
valuable results. In the history of zoophytology, there are nals ci 
which find an honourable place, and are inseparably connected witht Wi 
progress, by virtue of one or two observations of undoubted accumy Ba te 
and striking significance; and amongst the many species of Hydrih Hi st 
which have not yet been followed through the various stages of tha th 
development, there is still ample room for that quiet and patieuti W 
vestigation which is within the range of so many, which 18 go rich I a 
interest, and which has already done so much for the advancemall® I -w 
the science. 

Animal-plant (Zoophyte) is not, after all, a bad popular nase ) 
the fixed, compound, and arborescent beings, in which so may’ an 
the characteristics of the two great kingdoms of nature are a of 
blended. The Zoophyte is an animal in which the vegetative it . 


altogether predominant, which in its perfect state is commony® 
tionary as the tree, and in a large proportion of cases mm Qt : 
form and general arrangement of parts that belong 1 the Se 

The compound kinds which often attain a very large growth s ifs 
so remarkable for their beauty, are the result, like the tree, ; 
continued process of gemmation, bud after bud evolving ise ie Q 
helping to build up the vital structure according to the patie | 


| 
ar 
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‘cular species. Throughout this tribe, we mect with the tendency 
ty an indefinite repetition of similar parts, which is characteristic of 
the vegetable kingdom, and invariably marks a low grade of animal 
a the history of the Order to which this paper is more specially 
devoted, the Hydroida, or Hydroid Zoophytes, there are facts which 
ahibit a still’ further parallelism to certain phenomena of veget- 
ible life. The plant has its leaf-buds and its flower-buds: the one 
connected with the nutritive, the other with the reproductive, func- 
tions, distinct in structure, form, and position. And the analogues of 
these exist in the Zoophyte, which not only ‘puts forth its multitude 
of polypites to secure and prepare food for the commonwealth, but 
also originates another class of buds, wherein the reproductive bodies 
are matured, which perpetuate and diffuse the species. 

Whilst, therefore, the two organisms belong to distinct kingdoms 
of Nature, they are connected not merely by similarity of external 
aspect, but by a certain analogy of life. And some of the most re- 
markable and perplexing points in the history of the Hydroida may be 
best explained, by collating them with the familiar facts of the 
vegetable world.* 

To gain a clear conception of the structure of the Hydroid Zoo- 
phytes, we must start from the common Hydra, the simplest element 
in the life-series to which they belong. In this historic animal, we 
have an epitome of the essential characters of the Order : in its life, 
we have the story of that Order “ writ small.” It presents us with a 
gelatinous body of mutable form, the centre of which is pierced by a 
amty extending from end to end of it, that communicates at one 
ttiremity with the external world through a simple orifice, while at 
the opposite pole a somewhat expanded disc fulfils the contrasted 
fmuctions of attachment and locomotion. The terminal mouth is en- 
ccled by a number of delicate and extensile threads, which bristle 
with an armature of minute but fatal weapons (thread-cells) and 


p “t¥e at once for the capture and destruction of prey. This simple 


structure, submitted to analysis, declares itself to be composed of 
: : punted elements, which enter into every portion of it, and of 
hits few special organs are but modifications. ‘Two membranes, 


it outer and an inner—the one in relation with the external, the other 


-With the internal world—constitute the material out of which the Hydra, 


she Kindred Hydroids, are wrought. The body is, as it were, 


ae . sac, of which the arms that form a wreath round the orifice, 

tH ut tubular prolongations. The double membrane is the basis 
ydroid structure, 

New = Jeovision for the multiplication of the species is twofold. 

wgcal viduals are produced in immense abundance by a purely 

stem 7 PA onan From the surface of the body, just as from the 

into Hydy @ plant, buds pullulate, and these are rapidly developed 


yere, which are perfect copies of the original stock. During 


Th his «we 
hai tamorphoses de l‘Homme et des Animaux,’ chapter xxii., M. de 


tive history of the Tawn an elaborate parallel between the structure and reproduc- 


plant and the Zoophyte. 
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the process of gemmation, and before the termination of the orgy) 
connection between the nascent young and the parent, a composite 
being is formed, and we have thus in a transient stage of the lif 
history of the Hydra, a representation of that which is the ptt 
manent condition of most of the Hydroid Zoophytes. At a ceryiy 
point of development, the budding Hydra detach themselves, and entg 
upon independent existence. 

Let us examine the bud in its earliest condition, when it appen 
as a slight excrescence on the side of the body. It is a mere bulging 
of the double membrane, which forms the wall of the central cart, 
a little cul-de-sac projecting from its surface, and freely commu. 
cating with the interior. This minute, sac-like extension of thetm 
layers is gradually moulded into a perfect Hydra. 

But besides the multiplication of this species by means ofs 
gemmiparous process, strictly analogous to the phenomena of vegetable 
growth, we find also a true sexual reproduction. At certain season 
only, and within certain dofinite zones on the surface of the body 
other buds are produced, which instead of taking the line of te 
velopment just described, become laboratories wherein the genemtiv 
elements are matured. These are the analogue of the flower-bul a 
the plant. 

In essential structure they secm to be identical with the eal 
stage of the Hydra-bud. They consist, like it, of a small si, 
formed by an outgrowth of the body-wall—a cavity communes 
with the stomach of the Hydra, and bounded by the double mat 
brane. In the reproductive bud, however, growth is soon 
and it remains a small tubercle on the surface of the body. The 
generative products—ova or the male clement—are developed witli 
it, between the two membranes, which they push asunder as they meres 
in bulk. | 

Here, then, we have the simplest form of the reproductive syst 
found amongst the Hydroida, But the point to which we would dnt 
special attention is this: we have here the essential element of tha 
system, under all the modifications which it presents throughoul 
Order. Whatever may be superadded, whatever accessory parts BY 
be introduced, the ova and spermatozoa are produced univers’) 
within the walls of a body, which is essentially identical m rv 
ture and mode of growth with the simple reproductive pouch 0 7 
_ Hydra. The so-called Medusa is only such a pouch, some f‘ 
modified, advanced a degree or two in development with 9 VW 
free existence, floated by means of a contractile bell, and stp 
with a few rudimentary organs of sense. — 

A series of transition-forms, in which there are now n0 — 
gaps, links the simplest condition of the sexual zooid* with | ‘d 
complex; the closed and stationary egg-bag at one extremly t ol 
scale, with the free mercurial Medusoid at the other, which ™ 
produces, but also distributes the ova. | 

* This term is used to denote the several distinct elements, wiih 


the sum total of the individual life-series, e.g. the polypites, and 
bodies, whether fixed or free. 
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We must emphasize this fact. The s 
Hydra’s body, which on the surface of 
all appearance, i ovary or spermary, is, 
ihe bud which is matured into a new individ te a r of growth with 
the Hydra-bud an ual, in its earliest stage. 
travel together for a while on the same road he ho sree. poy: ane 
‘x its course, and adapted to a special 4 ns the latter is arrested 
aches the goal of separate individual exist ~ ion, while the former 
this reproductive bud makes a nearer a oy 
and in the kinds which originate free Med ‘ds, dy 
ritha mouth of its own, to which sacs s, it is even furnished 
attached, and a distinct nutritive s are often 
sexual Polypite, with accessory beara 2 t is, in fact, in such cases 
e Hydra is a free and soli sree ER 
ote andl nd solitary being, and of the simplest stru 
successively, and prolifi cture. 
permanently single. But in other Paveer* se of | as it may be, it is still 
= has a very different result, a result pt its tribe, the budding 
weare so familiar in the plant Th similar to that with which 
with thn e gemme@ are retained in con- 
stock, is itself fixed, and a compo 
composite Hydroids, a sli h partners in the same life. In th 
ss found in the H : ight modification of the essenti ee 
ydra, prod — sential elem 
aspect." The outer cond. pst important change in 
and branches of the ar , the soft portions, investing th 
apanding into e arborescent kinds, and i Bow 
eraceful some famili 
- the Zoophytes are best knot t rs by this covering or polypary 
rps represented sole they a 
and ly by the ch iia 
ings from ound and plant-like growths l 
each of which pites being in some cases united 
ts s activel ce ed in the one organi 
of the Th for the 
imils is surpassing! ‘The beauty of these vegetati 
plumes, of miniatuy y great. They take the f Sotarng 
Soms (Which ure trees laden with polypi 
ower ntacles, and 
cles bearing oh long and slender stems, of twisted 
itself, and caste aloft, in each of which a Hydra ‘lis 
er, 1: ‘th its 
dclicate netted arms over the crenated 
ut Ing-cups of fairies pa wny campanulate cells, fit to be | 
h Y Dut what . Great is the variet d | 
W ether ite fed ever may be the form or si y, au great the 
ousands, it has its origin in a 
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single Hydra, and is the result of a continued process of ‘. 
Nutriment is procured for the commonwealth by the labours of 
multitudinous polypites, is prepared in their stomachs, ag jp y 
many laboratories, and is then distributed to all parts of the str. 
ture, through a channel which permeates the trunk and every brad 
and branchlet. So much may suffice as a sketch of the gona 
character of the tribe. Our present concern is with the reproductive 
history in which the facts occur that may be said to have a pop 
interest. 

If we were in search of a complete contrast to the staid and sy. 
tionary Zoophyte in external appearance and in mode of life, » 
might find it in those exquisite little crystal globes, which, bright al 
frail as the bubble, dance so gaily through the waters of the sea, aul 
are known to the naturalist as Meduse. On casual inspection, th 
two organisms secm to have nothing in common. The one is roel 
to a point of space, the other is free of the wide waters, and seem 
almost to have realized perpetual motion. The one is all but wire 
sally compound, the other single. But why speak of differences, wha 
there is not a point of apparent resemblance? Systematists till r 
cently never dreamt of any connection between them, but grouped 
them in two distinct Classes. The observations of Wagner, Sars, Dal 
yell, Steenstrup, and others which showed that certain Meduse of tl 
simpler or naked-eyed division are borne as buds on certain plantlile 
Zoophytes, and are in some sense the progeny of beings 80 unlike 
themselves, were a startling surprise. We are now familiar enough 
with the fact, but have only lately discovered its real significance. 

We now know that a very large proportion of the so-called nakel: 
eyed Medusa, if not all of them, are at one period of their existent 
in organic connevtion with some Hydroid stock, from which they ta 
just as the polypites do, but from which they are also detached a! 
certain point of their development, and in their free state mature th 
elements essential to the reproduction of the species, scattering 
embryos, the sced of new colonics, at a distance from the 0 
settlement. 

Now, to comprehend this history, we must do two things: Ist, 
must discard any conceptions we may have formed of the name 
independent organisms—as perfect animals; and, 2nd, we r 
recognize the essential structural identity of the polypite aud 
medusoid. 

Professor Huxley long ago took exception to the term ?_— 
the designation of the free sexual zooid of the Zoophyt, nig 
urging that it tended to perpetuate an crroneous view of Is oe 
It should have a name that expresses its relation to the “e 
of which it is but a single term, and that suggests no thought 0 ¥ 
tive independence. We believe that it will be better to pager F 
Medusa and Medusoid from our nomenclature, and thus t0 3 
the false associations that have gathered round these ee vit 
nucleus. Professor Allman, to whom we are indebted for an exit 
report on the reproductive history of the Hydroida, and wh 


g 
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‘identified with the most philosophical views of the subject, desig- 
rates the body which gives origin to the generative elements, the Gono- 

wre, For reasons with which we need not now trouble our readers, 
ve prefer the term Gono-zooid —reproductive zooid—the element, that 
is of the Zoophyte, whether fixed or free, which discharges the sexual 
functions, the equivalent of the flower-bud in the plant. Throughout 
ihe remainder of this paper we shall employ this term as thus defined, 
though by doing so, we shall discharge some of the romantic flavour 
from our story. 

With respect to the second point, the structural identity of the 
nutritive and the sexual zooids, however different in external aspect, 
reshall hope to make it apparent in the course of the sketch of the 


reproductive history of the Zoophyte, which we shall now proceed to 


give, 
We have already scen that in the case of the Hydra, as in that of 


F the plant, two distinct classes of bud are developed, the one concerned 


inuutrition, the other in reproduction, and the same holds good of 
the Hydroid Zoophyte. Besides its multitude of busy polypites collect- 
ing food, and with no other function, bodies are met with at certain 
seasons of peculiar structure, which exhibit a true sexual character, 
and,as Quatrefages puts it, ““i qui seuls revient le soin dassurer la 
propagation de l’espece.” These reproductive buds present many 
varieties, —they have their many forms and even colours, like the 
lower and fruit of the plant,—and they differ yet further and more 
ruuatkably in this, that while some of them continue permanently 
attached to the stock, others, at a certain stage, become free. 
The latter disguised by the locomotive organs, with which they are 


funished for the vagrant term of their existence, and long known to 


the naturalist, apart from all their connections, are the Naked-eyed Me- 
duse of authors (Plate i. fig. 2). We must not, however, draw too 
broad a line of distinction between the fixed and the free reproductive 
zooids, They are both portions of a series, through which indeed 
increasing purpose’ runs,” but also an identity of essential ele- 
The fixed sexual bud of the Zoophyte matures and discharges its 
contents m situ. The free zooid, liberated from the parent stock, 
with it the seed of new commonwealths, and colonizes distant 


Be us trace the history of these bodies. They are produced on 
ous parts of the Zoophyte. Sometimes they bud from the ordi- 
ree pite and form a kind of collar near the base of its tentacles 
the bod: g. 1). Sometimes they occur near the lower extremity of 

In y, pullulating in opposite clusters (Plate i. fig. 6). 
cases, a partially-developed polypite, one in which 
mois (Pla been more or less arrested, supports the reproductive 
1. fig.5). Sometimes the atrophy shows itself merely 
sethes ty humber of tentacles ; sometimes the arms disappear alto- 
nly . Sin the Hydractinia (Plate i. fig. 5); sometimes 1t sets in 
€ sexual buds approach maturity, and a greater drain takes 
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place upon the nutritive energies in their behalf, as we have seen it in 
Coryne. Inother cases, both mouth and arms are Suppressed, and the 
reproductive bodies bud from the sides of a simple off-shoot from the 
common trunk. ‘This condition obtains almost universally amongst th 
Campanularian and Sertularian Zoophytes, and in these tribes the fruit. 


bearing shoot traverses the centre of a horny capsule, which envelopes 
and protects the whole brood of sexual zooids, as the ordinary calycl 
_ Shelters the polypite. In Plate ii. fig. 9, we have a representation of the 
reproductive capsule of a Campanularian Hydroid (Laomedea amphora 
Agassiz). The horny envelope (a a) is supported on a short ringed 
pedicle (b), by which it is attached to the Zoophyte at the base of th 
longer stalks, which bear the cells of the polypites ( Hydro-thece 
From one extremity of the capsule to the other passes the off-shoct 
(c c) from the common pulp, on which the reproductive buds or zovids 
are borne (d). This shoot is plainly a Hydra, arrested in its develop. 
ment before the formation of a mouth and tentacles, and dependent for 
food on the supplies which are brought to it by the general nutritiv 
stream, which circulates, like the water through a town, to every part d 
the colony, and which enters it through an orifice at the base I 
would appear, in some-cases, to declare its essential nature by dere. 
loping the missing parts and assuming the perfect polypite fom, 
when the reproductive bodies have run their course and discharged 
their contents. Ellis at least figures Hydra protruding from the cap- 
sules of Sertularia pumila, and we have had no more trustworthy ob 
server. For this imperfect polypite, whether naked, as in the Hydne- 
tinia (Plate i. fig. 5), or enclosed, as in the case before us, a speci 
name has been invented, and in conformity with the present unbappy 
fashion, it is a Greek compound of six syllables—Gonoblastidium, oi 
a mitigated form, Blastostyle! We venture to protest against this i- 
fliction, as both unnecessary and in some degree deceptive. The 
mouthful of Greek, which may well set the teeth of the young or um 
learned naturalist on edge, is more likely to divert attention from te 
real significance of the body in question than to help the studeut 1 
interpret it aright. Who would venture to recognize a familiar on 
in a Gonoblastidium ? In fact, it is a fertile polypite—a Hydra r 
bears the sexual buds, and is somewhat enfeebled by the wor se : 
why, in the name of common sense, should this intelligible design 
be translated into Greek or any other learned language? , 
The reproductive buds are also developed, in some species, %"* 
stem and branches, and rarely on the creeping stolon, which ong? 
ates and unites the several shoots that compose the Zoophyte. tn the 
And now a word as to the nature of the buds themselves. sb 
first place, they are male and female—one set giving rise 10! a 
and another to the spermatozoa. Sometimes the two sexes ae ss 
on the same colony ; sometimes, and more commonly, the "hike the 
female zooids occur on separate colonies. The Zoophyt; of mt? 
plant, is dicecious or moncecious; and the latter condition 18 f 
frequent occurrence than has been supposed. Professor bare 
one or two instances of it as strictly exceptional, but we 
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sith some other cases, and probably careful investigation might increase 
the number.* 

In Plate i., fig. la, we have a good illustration of one of the 
simplest forms which the reproductive bud of the Zoophyte assumes. 
It is a highly magnified representation of one of the bodies that 
sre shown in situ in Figure 1 (x—x), and it is at once apparent that 
it exhibits a very slight advance upon the simple egg-pouch of the 
Hydra. It is a narrow sac, formed by an outgrowth of the body-wall. 
The central cavity (a) is in free communication with the stomach 
of the polypite, and is visited by the common nutrient stream, It is 
enclosed by the inner of the two membranes (6), that we have 
described as the basis of all Hydroid structure, from which the outer 

ydra over again. e latter, indeed, is of small dimensions 

and contains but a single ovum, which, as it enlarges, soon presses 
doin the inner membrane, and obliterates the central cavity, but the 
component elements are the same in both. The differences between 
them are of very slight significance, They amount to nothing more 
| thn this, that in the present case, the external membrane is divided 

into two layers, the outermost of which serves as a protective capsule 
(i-d), and the bud is elevated ona kind of pedicle. To convert 
this Gono-zooid into a polypite, little change would be needed. 
| With an orifice at the upper extremity, and a few tubular prolonga- 
tions of the sac around it, or scattered over the surface, and minus its 
vor ow it would be a very respectable Hydra. Before 
hs oo lhe the ova, it is all but identical with a polypite- 

ge. 

ai Plate ii. fig. 9), the sexual zooids 
a simpler aracter, and make a yet nearer 
male ki - of the Hydra. Each of them contains only a single 
he eas th which, as it increases in size, occupies nearly the whole of 
(e) being pressed down towards the bottom of 
at er “tid a shallow, saucer-shaped basis for the egg.” In the 
aelopin me “9 the central cavity 1s large, and projects far into the 
ill there 4 : yr spermatozoa. The scxual bud of the Hydra is in 
which enticel with that of the Campanulariant before us, 
the tuna of thane Mada: cture and genera aspect, we may witness 
his attached. Se Ba ed organisms to which so much interest 

esimplest and th , he most widely-separated forms, 

e most complex, of the reproductive zooid. 


W 
With male and female capsules together, on Halicornaria 
lamarisea and g srt on which they are thoroughly intermingled; Sertularia 
Presents ug and ‘we believe) on a species of Halecium. The Hydra 
iecious _ conditions, being sometimes monoecious, and sometimes 

vy la spe +] : N - 
d Lakes.” Ann. Nat. of Hydra found in the Northumber 
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It is our business now briefly to trace the connection betwreen the 
two—to show that the one extremity of the scale is United to th 
other by a series of intermediary forms, and that there ig th ane 
essential element in all. We have to link the fixed bud that Vegetate 
and liberates its germs, and then withers away on the Spot, where if 
came into being, to the winged and freighted seed-vessel, floating i 
and wide through the waters. 

Let us pass then at once to the free Gono-zooid (the quondan 
Medusa), and examine its structure. We have a representation of 
while still attached to the Hydroid stock (Plate i, fig. 3a); ai 
after liberation (Plate i. fig. 2). In its former state, it is conned 
by a pedicle with the body of the polypite, which springs from th 
midst of a cluster of buds in various stages of development. Vf 
might naturally take it to be a permanent portion of the colony, 4 
bud of peculiar structure, and destined for some special function 
but not more remarkable amongst the polypites than the flower-tal 
amongst the leaves on the plant. Such, however, is not its history 
After a while it dissolves its connection with the polypite, and thene. 
forth leads an independent existence. By a reference to Platei 
fig. 2, the reader will obtain an idea of the general form and strictux 
of the free Medusiform zooid. A somewhat globose and transparat 
disc floats gracefully in the water, and within the cavity a cylindnal 
body hangs from the central point of the dome—a rose-coloured pa- 
dant in a crystal sphere. The disc or umbrella is truncate below aul 
partially closed by a filmy membrane or veil, in the centre of whieh 
there is an oblong aperture. From its margin depend four extensi 
and beaded tentacles, which take their origin in as many bulbs, on eat 
of which a rose-coloured ocellus glitters. From the base of the per 
dant body four tubular canals pass through the substance of the dis 
to these bulbs, where they join a circular vessel that runs round the 
margin, and connects them all. The disc, which is the striking featur 
of the structure, is a float and swimming bell, and by means of is 
rhythmical contractions the zooid is jerked backwards throug 
the water. The pendant body is furnished with an orifice at its fe 
extremity (the mouth), which admits to a central cavity, and 
communicates at the base with the four canals, and through the 
with the circular, marginal vessel. We have here the nutritive aul 
circulatory systems. The tentacles are fishing-lines, and the 
it may be, rudimentary light-perceiving organs. 

In time ova or spermatozoa, as the case may be, are develo 
between the two membranes which constitute the walls of the _ 
body (Plate ii. fig. 12a)* and when these are matured and ds 


* This figure represents the pendant portion of a Gono-zooid apart if 
swimming-bell, with the ova developed in the walls. It is proper to ment 
that in certain families the generative clements are not produced in thiss a 
‘but in small sacs, which bud from the radiating canals. These canals, ast 
must remember, are but prolongations of the central cavity, so that the we 
bodies are still in connection with (essentially) the same portion of the wit 
The difference is that in this case instead of lying between the two layer 
compose the wall of the canal, the generative products are contained in sa 
bud from them, and which are similar in structure to those of the Hy(ra. 
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charged, the zooid having fulfilled its functions appears soon to_ 


he sketch may suffice to give an idea of the plan of structure 
shich characterizes this class of buds. Of course there are many 
iiversities. The colours, the form of the disc, the number of the canals, 
the shape of the pendant, the number and structure of the tentacles, all 
these vary, While in some species there are additional organs of 
vase on the margin. But the plan of structure is constant. 

To describe the several parts of these animated secd-vessels is an 
easy task, but it requires the pencil of the artist and the pen of the 
poet to do full justice to their beauty. Let any one who would realize 
it glance over the plates in Professor Forbes’s Monograph on the 
(s-called) “ Naked-eyed Medusee.”’ He brought the skill of the artist, 
ind the fancy of the poet to the illustration of their history, and he 
las well epitomized their characteristics in saying that “ they are active 
in their habits, graceful in their motions, gay in their colouring, deli- 
ate as the finest membrane, and transparent as the purest crystal.” 

Now at first sight, these floating bodies seem to have little in com- 
non with the fixed buds which we found discharging a similar func- 
tin on the side of the Hydra, and within the reproductive capsule of 
the Campanularian. 

But if we put out of view for the moment the portions of struc- 
twe which have immediate relation to independent existence, the 
smmming-bell and its appendages, we shall have as the residuum a 
body which is easéntially identical with these buds. The central 
pendant of the Medusiform zoid is represented in this condition in 
i é fig. 12—the disc having collapsed, and the remains of it (b) 
with the tentacles attached, hanging from the base of it. The disguise 
being thus got rid of, we SN at once the structure with which 
we are already familiar—a bud presenting a central cavity (d) en- 
tlsed by the two membranes, between which ova are developed. 
True there is an opening at the extremity (¢), but this also is con- 
uected with the necessities of free existence, the zooid being de- 
a in this stage of its being on supplies from without, and no 
onger nourished by the commonwealth. Suppress the mouth, and 

¢ body which we are examining is identical (essentially) with the 
sexual bud of the Hydra, of the Clava (Plate i. fig. la), minus the 
ie 8) envelope (d), and of the Campanularian (Plate ii. 


. The accessory and adaptive organs then, which fit the sexual bud 
’ ee cases for a term of free existence, constitute the difference 
een its simpler and more complex forms. The ova- or sperm- 
which is the essential element, is constant and struc- 
y entical throughout the Hydroid series. In the case of the 
a . orm zooid it exhibits an advance of development, is furnished 
ee and becomes a true polypite, a polypite combining the 
reproductive functions. The (so-called) Medusa is a 
which id a (male or female), suspended within a contractile bell, 
a's it through the water. The vivid tints which it often dis- 


lays both on the dise and the peduncle, the gracefulness of its forms, 
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and the exquisite delicacy of its tissues may well remind US of thy 
flower of the plant, with its painted petals, and campanulate con 
and central mass of colour; and if the flower-bud were in ANY case x 
free to float in the air, and there distribute the seeds matured init 
ovary, it would be the exact analogue of the locomotive bud of 
zoophyte. 

A study of the earlier stages in the development of this body wil 
confirm the view which we have given of its nature. It isat fg 
an outgrowth of the body-wall, an extension of the two mem} 
including a small sac-like cavity. It is identical with a Hydm-bal 
The outer layer, as we have seen in the case of Clava, divides, and 
an external covering is formed, within which the development of th 
bud proceeds (Plate 1. fig. 3b). We shall not follow in detail th 
changes which supervene, but merely state generally, that the sm 
layer is again split into two, and that the bud instead of continuing 
simple, and maturing and discharging its products in situ, is invesel 
by the membranous envelope thus formed, which becomes th 
swimming-bell in time, and at length bears it from the stock. Wha 
the bud has reached a certain point of development, its outer a. 
veloping sac is ruptured, and it bursts, as it were, into flower; th 
Gono-zooid now nearly perfect, and ready for freedom, hangs on i 
slender pedicle (Plate i. fig 3a), until by the vigorous contractions 
of the disc the frail bond is severed and it floats away. 

To complete this portion of our subject, it is only needful to pas 
in rapid review some of the intermediate furms or conditions of th 
reproductive zooid, which connect the two extremities of the develop 
mental scale. 

(1.) It sometimes takes on the contractile swimming-bell, aul t 
all appearance is on the usual road to separate existence, but 8 
rested before reaching the goal, and remains a_fized Medusiform bil 
The central peduncle behaves like any simple reproductive s¢, and 
discharges its products, where it is. In such cases the tentacles 
rudimentary, and the mouth also, if present at all.* | 

(2.) A somewhat lower stage is met with in the common Tubular 
indivisa of our coasts. In this zoophyte the sexual bud (Plate u. ig. 
is permanently attached, but it is furnished with the umbrell 
in which the canals are present, and the orifice, with four tubers 
representing the four marginal tentacles. The generative 8 | 
destitute of a mouth occupies the centre. There is every pre i 
for free existence up to a certain point, but the bud remains Ae 
end packed up in the outer sac (a) and the swimming-bell 1s con" rm 
into a chamber or nursery, in which the embryo (4) complete 
development, escaping at last through the orifice above. a 

(3.) In the remarkable Campanularian Zoophyte the Gr rt 
Lovéni, Allman (Plate ii. fig. 8), we have another modification? 


* Lovén first described this form in his famous paper, entitled ‘Hin 
kannedomen af Slagtena Campauularia och Syncoryna, published in 1d i 
speaks of the peduncle in his Syncoryna ramosa, as possessing “ ali excee 7 
mouth,”—“ en ganska liten munn omgifven af omkring tio sma tuberkler— 
till munntentakler,” 
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ess. The figure represents a portion of a shoot, on which both 

Irpite-cells and reproductive capsules are present. In one of the 

former (a) the Hydra is seen retracted within its transparent dsvell- 
0, band d are two of the Gono-thece—the horny receptacles within 
stich the sexual buds are developed, as in Fig. 9. At d one of 
them is represented within the capsule, attached to the axial column, 
shich we have before described, as an imperfectly developed polypite. 
While in this position it exhibits the central reproductive sac (the 
ayntial element), surrounded by two investments, the inner represent- 
ing the swimming-bell, with canals and an orifice, and a number of 
tentacles, but no contractility, the outer being the usual protective case. 
The generative elements are between wall of sac-—but 
theova, at least, soon rupture the outer one, and compicte their course 
of wo aban within the more spacious area of the swimming-bell. 
But there is this peculiarity in the history of the sexual buds of this 
the capsule, where they hang like fruit (Plate 11. fig. 8, c, c, c), unti 

the sed has ripened and escaped, when they wither oe ui 

(4.) Inyet another case, Prof. Allman has detected in a sexual bu 
like that of Clava (Plate i. fig. 1a) in most respects, the membrane 
vhich represents the interposed between d & c, but form- 
ingmerely a closed sac —one more envelope around the ovary—while at 
Sits base (a clue to its real significance) are the rudiments, the begin- 
ungs of four tubular canals. From this point a single step carries - 
vpn simplest form of bud—the polypite body, slightly modified, 
which bears in its walls the sperm or the ova. 

We must not omit to me. sna that the free Gono zooid, though 
parting from the parent stock and renouncing its stat‘onary life, re- 
luns the vegetative tendencies of its tribe, and, in many cases at least, 
roy age by budding. Its buds, indeed, are cast off like cope 
ihe Hydra, as becomes a free being, but it preserves the customs 0 
its race, 

— Our sketch of the reproductive history. of the Hydroida would be 
complete, if we did not add some further illustration of the struc- 
tural identity of the nutritive Zooid—the Polypite, and the Gono-zooid. 
ilerent as they are in external aspect, they are fundamentally the 
on This has been partially apparent in the course of our review 
: hy various grades of the sexual bud. We have easily recognized 
As generative sac the equivalent of the body of the polypite. But 
lox te ~ to Prof, Allman’s keen insight into homological rela- 
if the We can also identify the radiating canals, with the tentacles 
rood ee and so complete our interpretation of the reproductive 
the oe reminds us that the tentacles are tubular prolongations of 
a the age J of the Hydra, just as the canals are of the peduncle 
P 8 port; ooid, and that we have only to suppose them to be united 
Portion of their length by a membrane,* the remaining portion 
sing free beyond its margin, to have a structure essentially iden- 


* 
of Hyd tentacles of the Polypite are actually thus united in one or two species 
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tical with that of the so-called Medusa. This membrane jg q 
from the outer of the two fundamental layers of the body-walj and i 


contractile, when the zooid is to be locomotive. It constitutes a wih 
uniting the tentacular canals, and thus forming a somewhat camp, bl 
late disc, while an extension of its margin gives rise to the veil n 
which partially closes the swimming-bell below. The portion T 
the body of the polypite in advance of the tentacles ig the eq uivaley i 
of the generative sac of the Gono-zooid. i 
We have no intention of troubling our readers with the eviday 
in detail on which this view rests; but would merely state, that it i . 
sustained by a careful examination of the development of the Gop. j 
zooid, and by many collateral proofs. The generalization to whid 


we are led will have more popular interest. It is this: the reprodu | 
tive zooid of the Hydroid is in all cases a modified polypite. Ini | 
simplest condition it is a polypite without mouth or tentacles; init | 
highest, it is a polypite with both,—the tentacles, however, bey 
adapted to the formation of a nutritive and locomotive system, withs 
view to free. existence. The two extremes are connected by amit: 
tude of intermediate forms. The so-called Medusa is a sexual pol. 
pite, with its arms webbed for floating and swimming. 

A very interesting connecting link between the nutritive and semul 
bodies in the Hydroid commonwealth is found in the free Gono-zoul 
of the Clavatella prolifera, Hincks (Plate ii. fig. 7). A representatim 
" of the polypite of the Clavatella is given in Plate i. fig. 6. A cluster 
of the reproductive buds (y, y) is seen pullulating from a point na 
the base of it. 

The Gono-zooid of Clavatella, though free and locomotive, 110 
furnished with a swimming-bell—or rather this organ is present aly 
in a latent condition. It is a walker and climber, not a swe. 
It moves by means of sucking-discs attached to the extremity d 
a branch or fork of the arms (Plate ii. fig. 7d). The true ta 
tacle terminates in an enlargement (c) which is thickly set vit 
thread-cells. That the membrane which in other species constiils 
a swimming-bell exists, we infer from the presence of the rediuti 
canals,* which may be seen passing to the base of the am 
(Plate ii. fig. 7). But it is not separated from the body, and 1s 
less for locomotive purposes. As the zooid walks, the mouth 
hangs downward, as it does in the swimming forms. At the base? 
each of the arms is an ocellus or eye-speck (e, ¢). We recognlz,” 
short, in this form, a Medusiform zooid, without its swimming-bell 
with a compensation for the loss in the shape of suctorial feet. 
readily do we recognize in it a polypite, with very slight m oh 
tions. Let the reader refer to Plate i. fig. 6, and compare the 
of the Clavatella with its free zooid, and he will see at once phe 
little change is needed to convert the one into the other. Let 
suppose the head to be detached at a point nearly opposite to Fig 
and the lower portion of the arms to be united by a ™@ 

were first detected by Krohn. See Wiegmann’s « Archiv. fo 
p. 157. 
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dosely investing the base of the proboscis, and their upper portion to 
be furnished with a sucker-bearing fork, and he will have the sexual 
mite, As we have remarked elsewhere,* there is the closest resem- 
blance between the two, the arms of both ‘exhibiting the same 
smber of opake-white patches, and in precisely the same positions.” 
The Gono-zooid of Clavatella is an ambulatory polypite, with the 
imple circulatory system, and the eye-specks, which are needful to 
itas a free being. 
Agassiz, in his great work on the ‘ Natural History of the United 
Gates,’ describes the fixed reproductive bud of a Hydroid (Lthizogeton 
fusiformis, Agass.), f as being developed into a polypite, after com- 
pleting its sexual functions, and he considers this the most direct evi- 
lence thus far obtained of the structural identity of the two bodies. 
(Vol. iv. p. 226.) regards as abnormal ; 
but even so, it is not the less important evidence. : 

One other class of facts may be mentioned in this connection. In 
sme cases, at least, the Gono-zooid, after a term of free life, returns 
toa stationary condition before the liberation of the ova. The locomo- 
tive energy fails, the delicate swimming-bell is thrown back and turns 
inside out (Plate ii. fig. 11), gradually it collapses and shrinks up 
into a shapeless mass, hanging in this condition about the base of the — 
body, with the tentacles streaming behind it (Plate ii. fig. 12). The 
disguise is now thrown aside, and the polypite remains, laden with 
0) It continues quiescent until they are discharged, and after 

es away. 

Dujardin describes the Gono-zooid of a species of Stauridium, as 
thus casting aside its locomotive apparatus when its course was nearly 
ri, and resuming the sedentary habits of its tribe, and his observa- 
lions have been confirmed by Mr. Holdsworth. We have seen the 
ame thing in the case of a Coryne and of the Podocoryne, and Mr. Peach 
lus reported to the like effect of the latter.t We believe it to be the 
uormal course in these cases. 


* ‘Annals of Nat. Hist, for February, 1861 

t Plate ii. fig. 10. 
tad Vid. Ann. Nat. Hist. (2nd ser.) vol. xviii., 1856, p. 99. Mr. Peach supposed 
vm hs hay case the polypite was metamorphosed into the Mcdusoid. But there 
se ittle doubt that this was an error. From an examination of his figures and 

iption, we are convinced that he had a species of Podocoryne before him, 


"Closely allied to P. carnea, if not identical with it, the four leaf-like appendages 


arms were sometimes seen, being the attached Gono-zooids, and 
prolific i ra lad ian the tentacles, which are often few in number, on the 
Own shecrnts és. In the case referred to in the text as having come under our 
mad ages the Gono-zovid did not perish even after the liberation of the 
he isappearance of the peduncle. 
0 emcee of the swimming bell (pl. ii. fig. 12b) sloughed away and the 
toed nen of the tentacles (¢) were fused into a single mass, of hemispherical 
* ange colour, around Which an ectodermal covering formed (pl. ii. fig. 13 c). 
frequent —— continued free in this condition for a time, the arms being in 
ve of ak. — last some of them became attached by the base, round the 
away, and in sa n rim of transparent matter appeared, most of the arms withered 
OnaNee disc PL or two instances an ascending shoot sprouted in the centre of the 
. (Pl. ii. fig. 14). Further than this, we were unable to follow their 
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We have thus passed in review the various elements of the H 
droid life-series, and endeavoured to supply their interpretation, ui 
to exhibit their mutual relations. We have traced the sexual bud frog 
its simplest to its most complex form, distinguished between its eggs, 
tial and accessory parts, and shown that it is in all cages a polypit 
structure modified for the special reproductive office, We have c¢l. 
lated the nutritive and sexual zooids, and shown that even the y. 
called Medusa, unlike as it looks, is structurally identical with th 

_polypite, the clements of which are adapted in it to subserve a differs 
function. And we have sought and found a key to many of the mo 
remarkable passages of the history in the analogies of the vegetable 
world. 

And if some of the marvel has seemed to vanish as we have p- 
ceeded, we venture to think that the real romance of Nature is mm 
than an equivalent for the loss. 

_.,There must always be a certain fascination in a history which tel 
us of animals composed of multitudes of individuals (zooids) liviy 
an associated life, and so combining as_to produce the most 


4.» plant-like structures, vegetating like a tree, putting forth thousand d 
polypites like leaves, each a provider for the commonwealth,—puatting 


forth also a company of buds charged with the perpetuation of tle 
species, ripening in transparent urns, and scattering their winged set 
broadcast, or sent forth, moulded and painted by the highest art, like 
fairy emigrant ships, freighted with young life, to colonize distant 
seas. And these are the simple facts of Nature. 

We have often had occasion in the course of this article to refer t 
Professor Allman’s labours in this department of Natural History, aul 
to the important contributions which he has made to our knowledg 
of the Hydroida. These it would be impossible to over-estimate. At 
the same time, we confess that some of the views propounded by ot 
distinguished friend fail to satisfy us. , 

His classification of the Gono-zooids under two divisions, to whith 
he has given Greek names, which we omit, lest the general rele 
should forswear our favourite science on the spot, appears to us ult 
cessary, if it be not misleading. The various modifications of the 
productive system pass one into another almost insensibly, and a) 
line drawn to bisect the series must be purely arbitrary. To separa 
the more distinctly Medusan forms (so called) from the simpler 8 
run the risk of creating a false impression as to the relations betwee 


history; but to all appearance a polypite was in course of development an 
account of tlicse observations was presented to the Nat. Hist, Section of the 
Assoc. at the meeting for 1864. | Pol 

Since the passage in the text was written we have seen 4 a by pret 
Allman in the June No. of the Annals of N. H., in which he describes “the oo 
grade metamorphosis of the Medusa into the polypite,” in the case of # 0 
Syncoryne, which he has discovered in Scotland. Curiously enough the ae the 
of this species seems to be almost, if not absolutely, identical with that 0 | 
Coryne eximia, in which we had previously observed the same change, a0 ulus 
in its turn, we have shown to be identical with that of. the Stauridium pr shit 
These facts would lead us to a very interesting chapter of the history, upo? 
however, we have not space to enter at present. : 
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fe two classes. The boundary, on one side of which is found the 
Ano-zocid of Tubularia indivisa, with its fully-developed swimming- 
bell, exhibiting canals, an orifice, and even slight contractility, and on 
the other, the of (Weight): ra- 
vén), with rudimentary mouth and tentacles, and which never 
can only be as purely artificial. We believe 
‘ut it ig wiser in all respects to maintain unimpaired the continuity 
ifthe series, and not to break, for purposes of convenience or other- 
ris, the chain of links which connects the lowest form with the 

highest, * 
‘loli Professor Allman long ago enunciated the doctrine that the 
ized serual buds of the Hydroida possess in all cases “a true Me- 
dul structure in a more or less degraded or disguised condition ;”’ 
wi'in his recent report he lays it down that “the closed gencrative 
a of a Clava (vide Plate i. fig. la), or a Hydractinia (Plate 1. 
iy,5), is an easily understood modification of a Medusa.” But why 
ing HE this way of putting it? .“Medusal structure” is modified polypite 
ft TF scture, The fundamental clement, as it were, of the Hydroid life- 
So! IM wries is the polypite, as the leaf of the life-series of the plant. It is 
ing i this element which is “ disguised” in some portions of the reproduc- 
the JM tive scale, and which it is at timcs somewhat difficult to recognize 
ls TA beneath its adaptive dress. We should reverse Professor Allman’s 
lke proposition, and say that the (so-called) Medusa is a modification of 
lull HH the “closed generative sac of the Clava,” or rather of the polypite, of 
which the latter is itself an adaptation. And instead of tracking “ Me- 
iisal structure” amongst the disguises of the reproductive system, we 
thouldrather start from the simple element which constitutes the com- 
igs on base of the Hydroid organism, and trace the gradual evolution 
fom it of the more complex forms which culminate in the free sexual 
nod. With this view we most truly interpret the facts which are 
i <p epee us ; for the polypite element is recognizable from one 
ia m Me series to the other, but the reproductive sacs of Clava and 
tt Hydroids are without a trace of Medusan structure, and to say 


= 


* ty structure exists in them in ‘a degraded or disguised con- 
ay 2, Teally means no more than to say that the statue exists in a 


- ll, or disguised condition in the block of marble. Professor 
would recognize the “Medusal” element throughout the 
-ho'uctive series ; we, on the contrary, would rather recognize the 


“ nln everywhere, and dropping altogether a term which seems at 
= lat the ably an essentially distinct mode of structure, we should say 
milied oom of the Hydroid Zoophyte is a Hydra more or less 
Po hishest f or the discharge of the sexual functions—attaining in its 
et Tetsion 7 a free existence, and becoming locomotive by the con- 
its tentacles into a natatory organ. 
the have ee subject under many of its aspects is one which must 
ich t ahaa, for the general reader, though he may not be willing 
m pe a ~ study of a new language for the sake of it. It has 


ple object to translate the later views of the development 


Prof 
p has taken the same view in his great work on the Oecanie 
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of the Zoophytes out of technical phraseology and Greek 
into as plain English as the subject will permit, and with 
as our own studies might supply—pro bono publico, 


EXPLANATION OF THE PLATES, 


I, 


Fig. 1. A polypite of Clava. z, x, Clusters of reproductive buds, 
Fig. ia. The female generative Sac of Clava, highly magnitied, 
Fig. 2. The free Gono-zooid of Coryne eximia., 
Fig. 3. Podocoryne carnea, Sars. 
Fig. 4. Reproductive Sacs of Tubularia indivisa. 
Fig. 5. Hydractinia echinata, Fleming,—fertile polypites. 

_ Fig. 6. Clavatella prolifera, Hincks. 


PLATE IL. 


Fig. 7. The ambulatory Gono-zooid of Clavatella,  f, the ovary. 

Fig. 8. Gonothyrea Lovéni, Allman. 

Fig. 9. The reproductive Capsule (Gono-theca) of Laomedea amphora, Agusit 
From the figure in the “ Contributions to the Nat. Hist. of the 08” 

' Vol. iv. plate xxx. 

Fig. 10. The fixed Gono-zooid of Rhizogeton fusijormis, Agassiz, 

Figs, 11-14. Gono-zooid of Podocoryne carnea, 


ON THE NEW RED SANDSTON E, AS A SOURCE OF WATE 
SUPPLY FOR THE CENTRAL TOWNS OF ENGLAND. 


By Epvwarp Hutt, B.A., F.G.S. Of the Geological Survey. 


Tose who are anywise acquainted with the internal economy 
towns and cities in our small and densely-peopled Isle, are aware f 
the increasing importance of a permanent supply of good wilt 
Session after session, corporations, companies, and commussidlé 
come before Parliament for powers to carry out schemes of water 
supply, not only for places already inhabited, but for those vi 
destiny as such, at no distant day, is clearly foreshadowed by t 
growth of the neighbouring town. Railways often cause yas: 
to spin the wheel with unusual celerity—and the supply beforel 
of abundance of pure water is an additional motive power—hence 
few years a houseless suburb hecomes in itself a flourishing we F 
In former times, even without going so far back as the aays 
Goldsmith, when there were such things as villages m the pee 
parts of England, every large house had its well, and a mip! : 
placed in the centre of the village supplied the wants of Ax 
In other cases a gurgling brook ran by the houses, singing ™ ) 


“Men may come, and men may go, 
But I go on for ever ;” 


and freely giving-of its waters for household. use ; but now ht te 
lages have grown (or are growing) into towns, and towns ‘h ose ot 
whose inhabitants are counted by hundreds of thousands,— ms 
nary sources of supply are becoming obsolete and useless from C0 
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ion; the brooks have been turned into pestiferous sewers—the wells 
lave either dried up or become poisonous ;—and the evil through 
wperations of neglect has reached such gigantic proportions, that 
sen Parliament refuses to deal with it. 

Private companies, also, which have heretofore been depending to 
ome extent on neighbouring streams, are now forced to extend the 
hounds of their area of collection to greater distances, or to sink 
yells, where the geological structure of the district will admit of them, 
to great depths, and apply powerful machinery. The Birmingham 
Water Company is a case in point. Hitherto the company have been 
deriving their supply from the brooks and wells, but this year they have 
fund it necessary to come before Parliament and ask for powers to 
able them to extend their area of collection. In his evidence, Mr. 
Hawksley, the consulting engineer of the company, stated that they — 
vere making provision, by the sinking of additional wells, for ultimately 
ibndoning one of their present sources of supply—the tributaries of 
the river Tame, which there was every prospect would become unfit 
or drinking purposes, owing to the spread of buildings and factories 
in the neighbourhood. 

Happily for the prosperity of our great towns, Nature offers a 
remedy for some of the evils alluded to: our country possesses its 
mountain ranges on the one hand, and wide-spreading tracts of water- 
baring formations on the other, and there are few towns of importance, 
it least in the Central and Northen Counties, which are inaccessible 
one or other of these sources of water-supply. In the one case, the 
mountains receive the rainfall on a surface nearly free from hurtful 
mpunities, and thence it is formed into brooks and lakes; in the 
other, the rocks gather and imbibe a portion of the rains, and retain 
Nutil raised again to the surface by mechanical appliances. 

Of the several water-bearing formations of England, the Chalk 
and the New Red Sandstone are by far the most important, the former 
“cupying parts of the South and East of the country; the latter 


parts of the Midland and Northern Counties; with this we are only 


¢ concerned, except that we may remark that of the two formations 
¢ Chalk occupies by much the largest area ; while from its situation 


It Yeceives proportionately less rain on its surface than the New Red 
indstone, so that the actual quantities imbibed by each, ceteris 


fins, may not be very different. In each case the formation is 


eee is of considerable thickness ; occupies large areas of 
aie and is easily permeable to water. These are the essential 
i oe of all water-bearing formations of any pretensions. : 
i. — our attention to the New Red Sandstone (or lowest divi- 
oe sree), we shall notice in order the above characteristics 
sles nade capacity for retaining and yielding large quantities of 
com d first as regards its homogeneity, or uniformity of mineral 
_ Dosition (we use the term merely as it applies to our present 


Bik there are doubtless different members, some slightly harder 
thd less poro 


histone 
and 


us than others, but the whole formation is essentially a 
conglomerate, rarely containing bands of clay or shale, 


en > 
Ce, whatever water falls on its surface, finds no barrier to its 
2 
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vertical descent beyond the density of the rock itself. Whaat is ing 
of the rock as regards the facility of vertical percolation is tre dy 
lateral, so that in general the formation may be considered perma 
in every direction. The late Mr. R. Stephenson, whose yiews 
this question time and experience have only served to confirm, in hs 
Report on the Supply of Water to Liverpool, says, “ My opinion is, th 
on considering the question of the supply of water, the rock (New 
Red Sandstone) may be looked upon as almost equally permeatle 
every direction, and the whole mass regarded as a reservoir Up toa 
certain level, from which whenever wells are sunk water will aly 
be obtained more or less abundantly.” Such qualities are obvious 
of the highest importance, because they enable a well of suficia: 
depth to draw from long distances around, and thus to yield a lay 
supply. Thus the Green Lane Well, cast of Liverpool, which jy 
sinking and boring reaches a total depth of 385 feet, and yielis» 
wards of three millions of gallons per day, is stated by Mr. Du 

‘can, the resident engineer, to have influenced wells several nil 
distant. | 

In the Midland Counties the formation consists either of a wt 
variegated sandstone, or of a quartzose conglomerate, both new) 
equally porous, and available as sources of water-supply ; and of thee 
large areas occur in the neighbourhood of Birmingham, Stafford, Wil 
verhampton, Kidderminster, Derby, and Nottingham. 

The second important feature of the New Red Sandstone is its grea 
vertical thickness, especially in the counties of Cheshire, Lancashir, 
and Salop, where it is over 1,000 fect. In the Central Counties th 
thickness is less, and in the eastern parts of Leicestershire al 
Warwickshire the rock thins out altogether. This thinning amyd 
the formation takes place from North-west to South-east, and may 
thus expressed ;-— 


Thickness in Feet. 
Lancashire and Cheshire . 1,200 to 1,000 
Derbyshire, Staffordshire, Nottinghamshire . 600 to 100 


Warwickshire and Leicestershire 150to ? 


Hence it will be observed that there are parts of the county 
where these water-bearing beds do not exist, and this is the case uit 
Rugby. | 

With such a vertical development in the Central and Nort 
western Counties, we may conclude there is a somewhat p® 
portionately large horizontal area exposed to the rain-fall 
another consequence is the vast extent of storage-room thus aff "2 
by this formation; both are necessary for the capability of yields 
large quantities of water, for a thin stratum, however widely spt 
out, could never yield very large supplics. Now the ares “ 
by the New Red Sandstone in the Counties above named 1s over # 
square miles, and with an average rainfall of 30 inches, W vii 
sume that every four or five square miles will be capable of 4 
one million of gallons daily.* Taking the latter figure, ™° 


‘ons 2 
* This rate of yield has been determined pretty well by several observaliom® 
Lancashire and Cheshire. 
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tial supply of 200 millions of gallons capable of supplying at the 
wie of 20 gallons per head ten millions of people, or half the popu- 
iin of England and Wales. Such a calculation may doubtless be 
«psidered rough, and may require considerable modification on 
rious accounts; but it will serve to show, after making every 
ieduction, that we have, placed within reach, sources of supply which, 
* not inexhaustible, will certainly prove sufficient for the wants 
if many generations ; for it is probable that at present not more 
fun fifty millions of gallons are raised from the New Red Sand- 


ne, | | 
Some idea of the enormous supply which this formation is capable 
yielding from wells advantageously situated, may be gathered trom 
rtums of some of the wells now in operation. Amongst the more 
remarkable is the Green Lane Well, which is situated about two miles 
ast of Liverpool. The details of the works which have been carried 


f w,as kindly furnished to the author by Mr. Duncan, will not be 


vithout interest, as they illustrate the connection which exists between 
increase of supply and increase of depth and diameter of the well, or 
boring, as the case may be. 

The well was sunk in 1845-6, the surface being 144 feet above 
the sea-level, and the depth of the well 185 feet ; or 41 below the 


sea-level, 


At first the yield was 1,250,000 gallons per day. A bore-hole, 
binches in diameter, was then driven to a depth of 60 feet from the 
bottom of the well, when the yield increased to 2,317,000 gallons. 
ln June, 1853, the supply had slightly fallen off, being 2,303,000 
fillons, upon which the boring was still further carried down 38} 
ict, when the yield increased to 2,689,000 gallons. In June, 1856, 
the bore-hole was widened, and carried down 1014 feet farther, when 
the yield amounted to its present supply of 3,821,000 gallons per 

y. Now, in these boring operations, we arrive at the following re- 
o In the first boring of 60 feet, the increase was at the rate of 

83 gallons per foot; in the second, of 384, the increase was 
7 at the rate of 9,789 gallons per foot; and in the third only 
“i7 gallons per foot. It is easy to perceive that any further in- 


tease would be at a rapidly diminishing ratio with the depth, until a 


uet0 point had been attained. 
In 1850, the average supply from seven public wells in Liverpool 
“id nares gallons every twenty-four hours.* It is now probably 
bwards of 5,000,000 gallons drawn from an area of about twenty 
a _ The wells of Manchester and Salford, of which only 
is public property, yield about 6,000,000 gallons, ex- 
oe the well at the works of Messrs. Bailey and Craven, at 
+ ttl Hoong Pendleton, where from a well and bore-hole reaching 
epth of 435 feet, it is stated that no less than 5,000,000 
ion day can be raised when the engines are in full opera- 


Stephenson's Report. 
Foran account of Was executed with the machine of Messrs. Platt and Mather. 
of the yield of this well Iam indebted to Mr. 8. C. Homersham, C.E., 


who 
tM the amount was ascertained in 1859. 
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Several wells have been successfully sunk near Birkenh tt 
under the direction of Mr. J. Cunningham, for the Wir] Wite 
Works Company, capable of yielding 2,000,000 gallons a day ; other 
by Mr. F, Bateman, C.E., of which one at Flaybrick Hill, tin 
still incomplete, yields 800,000 gallons. 

At Nottingham, several wells for the supply of the tovn hp 
recently been sunk under the direction of Mr, Hawksley, fro 
which the supply is very large. The rock is there in the formd, 
slightly consolidated conglomerate, and hence extremely porous, One 
of the wells yields 3,000,000 gallons per day, another 2880) 
gallons, and the supply from a third cannot be tested, owing toth 
fact that the inflow of the water is too great for the engines to mk 
head against. 

At Birmingham, out of 7,000,000 gallons supplied by the Con 
pany, 2,000,000 are derived from wells which will be very larg 
augmented on the completion of the works now contemplated, ai 
which include the sinking of four new wells. There are also sevaal 
large private wells in operation. These instances will probably k 
considered sufficient as regards wells; my last illustration will b 
that of a natural spring rising from the same formation. 

The town of Leek, in Staffordshire, stands on a tongue of Ne 
Red conglomerate, lying in a valley bounded by hills of mills 
grit. A short distance to the south of the town, the Wall Grup 
springs burst forth at the foot of a knowl of New Red Sandstom 0 
from which all the Pottery towns, except Longton, Fenton, and Stik, * 
are supplied. The position of the well is shown in Fig. 1. 2 


Ladder Edge Wall Grange Morridye ma 
Rese ApTUNg | bri 


Fic. 1.—Section across Wall Grange Spring, near Leek. 


These springs are estimated by Mr. Elliot, the ages wy ty 
3,000,000 gallons daily. The water is pumped up 287 = y Ss = 
ful engines into Ladderedge Reservoir, and hence distri ops 
towns. The springs are uninfluenced by the ‘ 
plied the towns since 1849. By two analyses made at d oo 4 en 
it has been found that the water contains from 8°70 to 12°26 g™ ‘i 
foreign matter per gallon.* : We 

The of the New Red Sandstone—owing 
is able to percolate from long distances, 18 illustrated y sich il th 
ceding examples. As only a small proportion of tne _ ie voy th 
on its surface, varying from one-third to one-fourth, finds } sor th 
the rock, it is evident that in order for a single well O in of li 
yield 3,000,000 of gallons a day, the supply must be drawn 2" q 


* «Geology of Leek. By Wardle. B.GS. 
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- When the well was first sunk, 
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‘derable areas around. The porous character of the rock also finds 
nother curious illustration in the case of some of the Liverpool wells. 


ut of four large wells in the 
lower part of the town, three 
tave become charged with brine 
tom the sea, owing to the extrac- 
éon of the fresh water, and the 
general lowering of the water- 
vel in the rock. ‘The most re- 
mrkable case is that of Mr. 
WGregor’s Well, situated at a 
distance of 1,200 yards from the 
hore, which now yields salt 
miter, The cause of this is 
ut dificult of discovery. DBe- 
fre pumping operations were 
commenced at Liverpool, the 
miter-level in the rock was the 
ame as that of the sea close to 
the shore, but inland gradually | 
ne with the surface of the 
mound, Thus, when the Green 
lane Well was first sunk, the 
water-level was found to be only 
8 feet from the surface, or 106 
leet above the sea. The sinking 
of many wells, and the extrac-— 
ton of the water from the rock, 
necessarily tend to lower the 
water-level, and near the sca to 
tng it below the sea-level. 
The balance of the water in the 
tock, and that of the sea being 
= destroyed, the sea-water 
mes & passage for itself in- 
. The water-level at Green 
*isnow 70 feet from the sur- 
ythat is, 82 feet lower than 


Fic. 2.—General Section of a Well, with Chambers 


Notwithstanding the porous aud Bore-hole. 


of the rock, the process 
Fae extremely slow, and on this account the sinking of a 
wll s not ¢ or no effect on the vegetation, and sometimes a shallow 
hin perceptibly affected by the neighbourhood of a deep one. 
ee , remarkable result still remains. It has been found that 
mn Fah age in the summer—that is, in the six dry months— 
waa t—the six wet ones. Mr. Hawksley, whose experience 1n 
s 's 18 undoubtedly large, stated in evidence before a Par- 
quantity of ommittee during the present Session, that of the total 
es ae drawn from deep wells in certain situations, 2-5ths 
phed during the six winter months, while 3-5ths are supplied 
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during the remaining six months of the year, so that six months’ 
required for percolation. The same fact has been stated to th 
writer in the case of a well in South Lancashire, and it is ovingy 
this remarkable property of admitting of slow percolation thy th 
rock becomes in effect both a natural filter and a reservoir, Daring 
the slow percolation of the surface-watcr—noxious impuritig 
separated from the pure clement, and a store is also laid up inse 
of plenty to be dealt out in times of dearth. On the other hand, vate 
derived from surface drainage, in order to be made permanently 
useful, requires the construction of “lodges” or basing for th 
storage of the surplus waters of wet seasons. 

It may here be proper to describe shortly the process of filtratiq 
as well as the general manner of constructing a deep well in thi 
New Kicd Sandstone. (See Fig. 2.) 

The site having been chosen, a well of a diameter sufficient fr 
the play of a double-pumping engine, is commenced and carried dom 
till the natural water-level (L) is reached. A temporary (or pe 
manent) engine is then put up, and the water is kept down, mili 
threatens to become too plenteous for the engines to deal wih. 
Large chambers or tunnels (C C) are then generally driven ing 
posite directions for lodgment, and from the floor, a bore-hole (/i 
of 6 to 12 inches in diameter, is driven to any required depth. No pl 
the manner in which the water is drawn from the surrounding sul- hy 
stone rock is somewhat as follows. Before the well is sunk, and sp 
posing the rock to be homogeneous (which is, of course, not stncly 
the case), the water will be found standing at a certain level depeat 
ing on the position cf the springs and other natural or atifical 
sluices. This water-level (L) is only approximately horizontal, 
tends to vary with the surface, and rises and falls according tothe 
scason. ‘The water, however, is at rest, or in equilibrio. But whens 
well is sunk below this level, and this water is extracted, the eq 
librium is disturbed. A vacuum is created into which the gurrount- 
ing waters will flow, in order to fill it up, Two forces will =" 
brought into play—gravity and lateral pressure acting vertiony § 
horizontally—both of which are resisted by the friction of the rock 
which will be proportional to its density—and the resulting “ 
will be a diagonal series of curved lines (J, /, 1,) converging tow me 
axis of the well. From the above description it will be apparent 
in order to increase the area of supply, it is necessary t0 deepen de 
well—and that the limit to the distance will be reached wha 
friction of the rock is equal to the lateral pressure. | 

The above general principles are subject to modification, eT: 
from the unequal density of different beds, the stratification ? 
rock itself, bands of marl faults and fissures. As the effect 0 a fer 
latter is not unfrequently a matter of controversy, 1 shall sy 
words on the subject here. » dil 

Faults (or vertical dislocations) in the New Red Sands sl 
from those in the Coal-measures in being filled in with a 
cious material (often indeed ground and hardened, but she wd 
tures), instead of clay or other impervious matter, which ope 
of a coal mine often renders the presence of one of these 


: 
4 

‘ 
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“er to the passage of water, and a very great blessing to the miners. 
th Puilts in the New Red Sandstone, hundreds of which the writer has 
ig samined over the Central Countics, cannot therefore be regarded as 


the impervious to water, because the material with which they are filled 
In ‘isnot itself impervious. It is not improbable, however, that they 
ar tnd to retard the flow of the water in a transverse direction ; but on 


the other hand, they act as channels, and ducts, to guide it longitudi- 
ully, Hence the writer would (ceteris paribus) always recommend 
ihe line of a fault as the best site for a well, as it is certain to draw 
fum along distance. The effect of a fault in suddenly increasing the 
apply when driven into underground was illustrated in the case of 
the well at Flaybrick Hill, near Birkenhead. Mr. Bateman, the 
agineer, recently stated* that in driving a tunnel from the bottom of 
the well, they struck upon a fault of several feet in width, when 
the supply, which had only been 400,000 gallons per day, was 


om guldenly doubled. What will be the effect of cutting through one or 
pet nore of such faults in tunnelling under the bed of the Mersey, is 
lt amatter which is exciting much controversy between the promoters 
ith ad opponents of the Railway Tunnel scheme; but that the former 


contemplate in any case a very large influx of water from the bed of 
the river may be concluded from the fact that they are preparing 
pumping powers for twelve millions of gallons per day. The project, 
however, is now in abeyance. — 

Quality of the Water.—We now come to the last and not least im- 
portant question, the quality of the water from the New Red Sand- 
stone, a8 ascertained by experience. It is but fair to say that on this 
pont much variety of opinion exists, as there are different views as to 
what constitutes “hard” and “soft” water, and as the water itself is 
somewhat variable. That it is pleasant, and sparkling, and good for 
drinking, none will be disposed to deny ; and, as regards hardness, it is 
certainly not as soft as the water from Lough Katrine, while it is softer 
thin that generally drawn from wells in the Chalk formation. 

In Manchester, Stockport, and other places in the North of Eng- 

d, the waters from wells in the New Red Sandstone and Permian 
formations are extensively employed in brewing, bleaching, and dyeing ; 
ind though salts of iron, lime, and magnesia exist in almost all cases, 
Ne are only aware of one solitary instance where the water proved 
unfit for use by the excess of any of these salts.t The case alluded to 

— at Ordsall, near Manchester, and is, we think, the result of 

é _— causes capable of explanation. On the other hand, a well 
il the same formation at Parkside, on the London and North-Western 
ri » produces water of such purity, that Mr. Ramsbottom declared 

.° Writer that it was the purest water for the supply of locomotive 
eles on the whole of the railway system. 

: he terms “hard” and “soft” are often used in a sense that is 
Tague and unsatisfactory, but adopting the views of Dr. Clark, that it 


Ws the presence or absence of salts of lime and magnesia that constitutes 


* 
“ped re Parliamentary Referees on the Mersey Tunnel Bill, 1865. 
detived from ig | be mentioned that our remarks exclude all notice of the water 
piucipal € New Red Marl, the upper division of the Trias from which the 
supply of salt and brine is derived, 
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hardness or softness, while those of potash or soda are neutral, we hp, 
an intelligible basis of comparison. According to this view, Which i 
very generally adopted, we may express the degree of hardness in, 
sample of water according to the number of grains of salts of lime aj 


magnesia per gallon it contains. 


The standard of purity is water . 


tained by repeated distillation, but for ordinary purposes absolutely 
pure water is unfit for use, the presence of mineral matter being egy, 


tial to the animal economy. 


Water which contains mineral matter jy 


small quantities is the best adapted for use, and such, we think, it ca 
be shown is the character of that derived from wells in the New Re 


Sandstone. 


_ . We proceed to give the results of analyses of samples derived fron 
_wells in different parts of the country, commencing with Liverpol, 
which will serve to give reliable information regarding the quality 


of the water. 
for this paper. 


Several of these analyses have been kindly supplied 


Analyses of Water from Wells in New Red Sandstone. 


LivERPOoL District. 


The following analyses were made by Mr. Richard Phillips, for the 


Liverpool Corporation :— 


rs. per gal. Grs. per gal. 
Sulphate of Lime. » 8:31 5°44 
Carbonate of Lime e 7°10 2°94 
Carbonate of Magnesia. 6°93 — 8°81 
Chloride of Sodium « 8°37 4°47 
rganic matter 
Potassium and hail 2°81 2°02 
24°00 24-80 


MANCHESTER DistTRICT. 


Sono. 


WINDSOR. 
Grs. per gal. 


8°70 
7°43 
3°42 
1°20 


1-94 


23°22 


Green 


Grs, per gal. 
0 00 
5°26 

2°66 


2°23 
0-63 
2°81 
13:60 


As a general result the waters from the Manchester wells conta 
14 grains of salts of lime in a gallon, viz. 8 grains of sulphate ant 
grains of carbonate. For the following special example, taken frow 
the south side of Manchester, the author is indebted to Dr. R. Angus 


Smith, F.R.S. :— 


Chloride of Sodium 


Sulphate of Soda 


Carbonate of Soda 
Carbonate of Lime 
Carbonate of Magnesia 


Phosphoric Acid, Lithia, Potash 


Degrees of hardness 
The Lithia was seen by the Spectroscope. 


Grs. pe 
- 4°8 


7°33 
7°35 
5 +29 
traces 


34°62 


Analysis of Water from a Well at Parkside, near Warringto, belong 


186% 
ing 
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bare .. tg the London and North-Western Railway, by Mr. Dougall 
chi (umpbell, F.C.S., of London, ‘Total solid contents per gallon 
ma 11°12 grains, consisting of :— 
and Grs. per gal. 

Oxide of Tron 0°24 
Carbonate of Lime 1°07 
TI) Sulphate of Magnesia 1°46 
ca Carbonate of Magnesia 0°70 
Red Chlorideof Magnesium ‘ 0°71 
Potassium and loss . ° 0-11 
ity 11-12 
lied Degree of hardness before boiling 5°8 
after boiling . 41 
Analysis of water from a well belonging to the Waterworks Com- 
pny at Aston, near Birmingham, by Dr. Hill, F.C.S., Analyst to the 
Borough of Birmingham :— | 
Grs. per gal. 

Carbonate of Magnesia 2°70 
Carbonate of Soda 1°62 
Chloride of Sodium . 1°08 
| Sulphate of Soda 0:70 
Silica, Iron, Alumina 0°62 
12°82 

Degree of hardness before boiling - 5°9 

” after boiling . led 


The followi 
ater Com 
r. E. Bindon Marten. 


Yields about 200,000 gallons per day. 


Carbonate of Lime . 


Traces of Magnesia, Silica, Organic Matter, 


Dr. Hill has assured the writer that the above may be considered 
ul average sample of the water around Birmingham, as it is similar to 
‘specimen from the well of the borough prison, which lies at an 
opposite quarter of the town. 


Mall Grange Spring, near Leck, Staffordshire. Analysis by Mr. 
Grs per gal. 
Chloride of Sodium (common salt) : ‘ 1°33 
Sulphate of Lime . ; 5-79 


4°73 


and loss by operating . 


Degree of hardness . 


12:26 
10°5 


ng analysis of the water from the well of the Stour- 
pany has been kindly supplied by the resident 
The well is only 46 feet deep, and 
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br 
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WELL At Stoursripce, 


Grs. 
Carbonate of Lime . . 5. 
Sulphate of Lime 0.47 
Sulphate of Magnesia . 1.67 


Chloride of Sodium and Alkalic 


= 


1:76 
ss . (): 77 


21°95 


We regret that we cannot furnish a special example from the wk 
at Nottingham. We are only able to state that the analysis of one ¢ 
the principal wells gives of salts of lime and magnesia 11°8 graing, othe 
salts 4°2 grains, and of volatile and combustible matter 0:88 grins; 
making in all about 16°80 grains per gallon. The foregoing example 
will, however, probably be considered sufficient to establish the che. 
racter of the water from the New Red Sandstone. 

In order, however, fully to understand the position which th 
water from that source holds in the scale of purity, we must compir 
it with that at present supplied to various towns from other sous. 
- From the above cases it will be observed that the quantity of nge- 
dients varies from 6 to 34 grains per gallon. Let us see how ths 
bears comparison with other waters. 3 

Amongst the towns which are supplied with the purest water a 
Glasgow, Manchester, and Aberdeen, from Lough Katrine, the Yui 
shire Hills, and the River Dee respectively. In these cases the wate 
is supplied by the surface drainage of hilly districts formed of anal 
Paleozoic formations, and the ingredicuts vary from 2°95 to 400 gram 
per gallon. Such waters are undoubtedly purer than any that canbe 
drawn from wells, but they are more liable to be charged with pal 
matter, especially after rains. 

Amongst those in the next scale may be placed Neweastle and 
Paris, supplied from the Tyne and the Seine respectively, which cat 
tain from 11 to 12 grains per gallon. 

Amongst those in the third class, the various districts of the Me 
tropolis may be placed, and these labour under the serious disadvat 
tage of being charged with organic impurities in proportions wy 
- from 1-40 to 3-68 grains per gallon. The purest of these waters 
to be that of the New River Company, which contains 1720 oe 
and the least pure that of the Kent Company, which contains 10 ™ 
than 29-84 grains of ingredients to the gallon, of which 3°68 grails 
are organic matter. 

Having regard then to the instances here cited, we think we 
have no difficulty in assigning to the waters from the New ot 
stone an intermediate position, with this great advantage, oe . 
all the foreign ingredients must be mineral and not organic. | 


* The sample given above, from Manchester, containing ot orb 0 op 

salts, is evidently somewhat exceptional, aud may possibly be affected by 

and factories. 


Ja, 


Whiskers, and thus gave unmistakable 
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fhe rock is a wonderful natural filter. Receiving as it docs on its sur- 
te water from various sources, and charged with impurities of various 
binds, it imbibes a portion, allows it to percolate downwards in a slow 
md gradual descent, every instant extracting some noxious particle, 
till the liquid is freed from every substance injurious to human life, 
md is returned to us limpid as the waters of a brook which gurgles 


ilong the rugged bed of a Highland glen. 


THE DEPREDATIONS OF INSECTS AND THE 
PROTECTIVE VALUE OF SMALL BIRDS. 


By Pror. James Buckman, F.LS., F.G.8., &e. 


Tar readers of this Journal are well aware that a doltish antipathy to 
mall birds has for a long time prompted a crusade against those use- 
fil little creatures, and with a view to expose the senseless nature of 
these proceedings as well as to give to the uninitiated reader some 
insight into the character of the plague which is thereby enabled to 
spread unopposed, I propose in the following brief observations, to 
teat of one particular insect enemy, whose devastations have recently 
forced themselves in an unpleasant manner upon my notice; I mean 
tit commonly known as the Striped Pea Weevil. 

Both in my garden and in the field I have of late lost crops of 
peas, and in some cases the loss has been rendered more mortifying, 
inasmuch as I had selected choice seeds and devoted great care to the 
cultivation of carly plants. In the case of the garden crop, my gar- 
dner had unhesitatingly attributed the 
destruction to “sparrers,” whilst the 
cause assigned for the ruined appearance 
of the plant in the ficld was “slugs.” 
The real cause was, however, the little 
msect which Iam about to describe, 
ind which, on the occasion to be referred 
to, I found flying about in such num- 
bers, that they became entangled in my 


(dence of the wholesale destruction 
Which they must inevitably cause. 
Ifwe look at the leaf of the young 
- We shall find it to consist of two 
2" ifoliate, leaflets en- 
we; and which is a ten- 
which represents other leaflets di- Fie. 1.—Entire Leaflets of an unin- 
"ated to the purposes of climbing. = 


ow in the injured leaves we have the appearance of picces having 


0 bitten out around the margin : this is cither unobserved, or if. 


loticed, it is thought by some to be the nature of the leaf, while of those 
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who recognize it as abnormal not a few, as it seems, put it down to th 
pecking of birds, or the bites of slugs. The following woodcut yi] 
explain the nature of the injuries we are describing. 

Our Fig. 2 represents a much eaten leaf 
but in some the parts are so evenly eroded gs 
to cause them at first sight to appear to be th 
natural toothing of the leaf. A little reflctiy 
will, however, show us that we have no « 
amples of leaves so escalloped (not to be om. 
founded with crenations, which consist of , 
series of outward and not inward mary; 
curves). In some instances the whole leaf j 
destroyed, until indeed the plant ceases ty 
live, as it has been the case with my 
crops ; and this year my field crop has suffer 
eae oe loss of about one half. I counted as may 

25 insects to a foot of the row, or 
every chain in length, and Curtis asserts that 
“in the year 1844, they were universally distributed and ate off th 
second and third sowing ;’ and he further adds, that “some vey 
naturally accused the sparrows ; traps were sect for rats and mice; lime 
strewed for slugs and snails ; and toads were encouraged to extirpule 
wood-lice; but still the crops kept disappearing, as none of thes 
precautions affected the wary enemy in his coat of mail.” , 
_ It is now time to describe the nature of so mischievous a creatur, 
which belongs to the order Coleoptera, family Curculionide, genus Sito 
nia (Curculio). Of this there are two species which attack our pa, 
beans, clovers, and other Papilionacer, namely :— 

Sitonia lineata (Linn.), the Striped Pea Weevil. 

Sitonia crinita (Olivier), the Spotted Pea Weevil. 

These vary in size from two to three lines, the latter being som 
what less than the former; they are both brownish externally, ut 
of the colour of the soil. The 8. crinita appears darker and sot 
times almost black when the greyish scales are worn off the Elyt,- 
otherwise they are much alike, and behave so similarly, that a desenp 
tion of 8. lineata may serve for both. ; 

It is of an earthy colour; is more or less elongated into an ellip 
tical or oval shape. They may be seen sometimes in threes are 
on the edges of the leaves making the notches, as shown in the wool 
cut, and when these are present in the crop, the creatures will “et 
detected in the act of feeding, if cautiously approached; if we 
fall off and disappear beneath the clods of earth, where they tag? 
— death, until all sign of danger has passed away. 

Where the creatures are bred is at present a mystery, but 2 st 
pect that this operation takes place on wild Papilionacee, from W 
they migrate to their more pleasant food of peas, and it would < 
that the more delicate of these are the favoured food of this ms 
ous creature. fil 

In my own crop, not having enough of the carly Warwick" 
white pea— the headland was drilled with a grey pea, the mel” 
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the former were nearly destroyed, while the latter as nearly escaped 
| altogether, So in an adjoining field belonging to a neighbour, there 
snowafine crop of grey peas almost uutouched. Curtis, in his 
‘Farm Insects,’ says, “ From the imperfect and slender data relating 
' to insects connected with agriculture, it is frequently difficult, if not 
) impossible, to form any opinion as to the simultaneous or periodical 
appearance of the different species; and with regard to these Weevils, 
ill that can be stated is, that certain seasons seem to favour their 
multiplication, and others to check it. It is evident that if not 
checked, there is not a crop, whether in the field or garden, that would 
escape destruction ; and this check, probably in every instance, might 
be traced to the agency of other insects, especially parasitic species, 
hich I have so often shown are destined to the service of man.”* 

But now the question arises whether the parasites referred to by 
Curtis have = some good assistants in this goodly work of destroying 
noxious insects. 

Now it happens that about my farm there are, amongst other birds, 
hundreds of larks, Alauda vulgaris, and white water wagtails, Motacilla 
ras + pupil A. Taylor, Esq., has occasionally shot specimens of 
these and other species, and has examined them in order to determine 
their food; in the crop of a lark from this very ficld were several of 
these weevils, and in the gizzard a complete débris of small insects. 
In the wagtail, from the same field, the crop was full of weevils, and 
in the gizzard, a mass of elytra of these and other small beetles. 

, A reed-warbler (Silvia arundinacea) again from the farm, had in 
the gizzard twenty-five beetles of different species. 
. This then seems to be the tendency for good of some small birds ; 
4 oh ao that if they were allowed fair play, I believe that 
§ periodical superabundance of insects from which our crops fre- 
quently suffer would be rendered next to impossible. 
_ 48a curious illustration of what even cod calling birds do, I may 
direct attention to a hedge sparrow, Frringil’a montana, shot in the pea- 
. held, In its gizzard were found several hundreds of the seeds of the 
wm album, a weed which was very troublesome in a potato 
All sparrows then are not mischievous, 
y, at all times, 
| At seems then from the foregoing that crops are liable to a variety 
4 insect attacks ; as these injuries were supposed to result from birds, 
| . birds have been destroyed as enemies, while a knowledge of the 
} truth should lead us to preserve them as friends. 
shitted rs case before us, were it not that a very much-used path 
bility nea ‘. crop, the injury I have described would, in all proba- 
; Te ™ kept under by the birds, a fact which in this and in 
led me to attempt plans to prevent their molestation, 
opposition to them which has 
ch mischief, 
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addition to its ammonia. It is because Liebig had declared that in 
discussing the value of Peruvian guano as a manure the nitrogn 
present in its uric acid should not be taken into account, that br 
Anderson has made it the subject of his present research. 
Peruvian guano, guano ash, uric acid, and sulphate of ammonia 
were the materials employed in his experiments. The first forme 
the standard, and it was contrasted first with a mixture of its own ah 
with uric acid in such proportion as to contain exactly the same qui- 
tity of nitrogen as the guano itself did, and next with a similar mtr 
of the ash with sulphate of ammonia. The crops (turnips and wheal 
thus received in every case exactly the same quantities of mine 
matters and of nitrogen, but the latter element existed in one aw 
entirely as uric acid, in another entirely as sulphate of ammonia, al 
in the guano itself partly as ammonia and partly as uric acid. 
results on the turnip crop were obtained from a late sown crop, aul 
are so far not altogether satisfactory ; they proved in every case te 
mixture of guano, ash, and sulphate of ammonia to be best; then th 
guano itself; and lastly, the guano ash, and uric acid. The coucle 
sion here, therefore, was favourable to the ready formed ammonia s® 
source of nitrogen. It is not, however, upon the turnip crop, but tj 
the grain crop, that the true effect and influence of nitrogen 
manures is to be read. And on the wheat crop it ap ; 
guano ash by itself was entirely without effect ; the produce, we 
alone was used, being no better than where nothing at all wr 
applied. In every case, however, the nitrogenous manure produ “ 
very marked increase in the crop, and but little difference 
observable in the action of the guano, the uric acid, and the ri 
of ammonia. In one set of experiments the guano was best, He 7 
phate of ammonia next, and the uric acid third. In another ser 
the uric acid was first, the sulphate of ammonia second, and the v 
third. Taking the average of the two series, the produce P* ail 
of equal quantitics of nitrogen in the manure, in the form of uni¢ 04 
was 50°9 bushels per acre; in the form of guano, 1 Ws 


ba 

W 
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I. AGRICULTURE. 

In the current number of the ‘ Transactions of the Highland yj 
Agricultural Society,’ Professor Thomas Anderson has described hy 
experiments on the action of uric acid as a manure. They are of om. f 
siderable importance as illustrating the fertilizing action of guano, 5 
Of this, indeed, agriculturists need no other proof than that whic é 
their own experience offers ; but for harmonizing this experience wit 
the theory of manures, any attempt must do valuable service hich . 
shall ascertain the influence upon the growth of plants exercised ly ' 
those other nitrogenous ingredients of guano, which are present i 
| 


i 
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bushels per acre ; and in the furm of ammonia, 50°4 bushels per acre. 


Where nothing had been used as manure, the produce was 40°9 bushels - 


sere; and where guano ash alone was used, the produce was 40:1 
bushels per acre. As Dr. Anderson states, although these experi- 
nents will be the better for confirmation, yet in the meantime they 
tablish beyond all doubt that uric acid is capable of promoting the 

rth of plants and that, as a source of nitrogen, it is on the whole 
quil to sulphate of ammonia or guano. 

Mr, Lawes has subjected to an experimental test the suggestion of 
Professor Voelcker, that in order to increase the efficiency of Peruvian 

oas amanure for root crop, it would be well to moisten it with 
alphuric acid, this being best effected by mixing it with sawdust, 
wer which the sulphuric acid had been poured. It was supposed 


that the guano would be increased in efficiency, both by its volatile | 


mnonia being thus fixed, and by its phosphate of lime being rendered 
wluble. The experiment performed in a dry season, which produced 
avery poor crop of roots, did not corroborate the suggestion: the 
mp from 8 tons of dung and 200 Ibs. of Peruvian guano in its natural 
sale being rather better than where the guano added to the dung had 
len previously treated as was suggested. On the other hand, when 
w both of these dressings 2 ewt. of superphosphate of lime had been 
idded, there was a corresponding small advantage the other way. 
The results on the whole, therefore, are nugatory ; and as the cost of 
le acid and expense of mixing were thus spent for nothing, the experi- 
went, 80 far as it goes, discourages the practice which had been recom- 
uended, Several sets of experiments have been lately published on the 
nilue of ground coprolites, as a manure for the turnip crop. Mr. Bald- 
mt, of Glasnevin, Dublin, Mr. Kensington, F.C.S8., and others, have 
observed a marked increase of produce from their use, which contradicts 
he general impression of their worthlessness in an undissolved state. 
“xperiments need, however, repetition. 

Dr. Voelcker has called the attention of the English Agricultural 
: ar A @ source of potash as a manure which has recently become 
mal le. A great thickness of potash, bearing earthen beds, is tra- 
- he Strassfurth Salt Mines, before the enormous deposit of 

vie -_ is reached which there exists. Various extracted potash 
a. a from these preliminary beds, some of them deliques- 

ning 99 8, and one, a sulphate, selling at about 31. a ton, and con- 
i A Per cent., which is likely to be imported into this country for 

Dr. Voelcker recommends experiments with 
dove (] potash salts upon light soils for turnips, potatoes, and 


batison wh alone, at the rate of 3 ewt. per acre ; (2) alone, in com- 


an 
tats pry of superphosphate of lime; and (4) mixed with 


Cay ? cay and these potash salts may thus also be applicd 
Lj some prospect of success. 
ficial — has published a letter upon the progress of the 
TOL. 1 ure manufacture in the Grand Duchy of Hesse, de- 
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claring that since Dr. Schneider commenced in that district, ty 
years ago, as the agent of the Rhenish Agricultural Society, to lectin 
on the principles of the so-called “Mineral theory,” 
depots of artificial manure have been established within an ang ¢ 
twenty-five geographical (German) square miles, or nearly 340.0) 
acres. During 1863, 90,000 tons of artificial manure, more thy 
5 cwt. per acre over the whole of this area, were used; and in op. 
sequence of this habitual use of imported fertilizers, rents bay 
risen 20s. per acre, corresponding to an increased capital vale ¢ 
10,000,000/. over the whole district, or per acre, This Lietig 
considers ‘‘a proof that the state of agriculture in land is rel 
improving.” And holding firmly to his previous declaration, thi 
owing to our waste of sewage, the fertility of Great Britain is 
undergoing an exhaustion, he contrasts it with our average uw d 
guano and other imported fertilizers which he puts at 400,000 tm 
per annum, or something less than 28 lbs. per acre. “ This simph 
fact shows,” he says, “how very small, comparatively, is the aug 
mentation of the conditions of fertility in the English soil by th 
importation of manure. On the other hand, the loss of mam 
suffered by agriculture through the waste of the sewage is notorious,aul 
may be found far exceeding the amount made good by importation; 
and then the inevitable conclusion remains, that as a whole thesil 
of England, instead of gaining, must actually decline in produciir 
_ power.” It is impossible to avoid the conclusion to which Lieb 
previous writings lead, that there is a strong prejudice which wu 
his mind in the case of any comparison of Germany and Englul 
His great proof of agricultural progress in Hesse is none other thas 
- that dependence on supplies of fertilizing matter from without, which 
has been more than once condemned by him, when alleged by Engl 
men as some explanation or palliation of their folly in the 0¢ 
of their home supplies with which his letters on the sewage questi 
charge them. 
A little book on ‘High Farming without Manure,” has biel 
been published, being an English translation of six lectures - 
culture delivered by M. George Ville, at the experimental farm 
Vincennes. But the title, which would indicate a much ay 8 
lution of our agricultural difficulties than either Liebig o his = 
model farmers could afford us, is not a correct designation of 1s . 
tents. M. Ville first recommends a thorough fertilization of the 
and thereafter the application, before every crop, of the spe poms 
tilizer which he supposes it to need. This is mirogen for a 
potash for beans and pease, and phosphates for roots. This, “ye ' 
no new doctrine here. The English farmer has all along atts 
keep his land in good heart by an economical use of home" | 
and to these he adds guanos and nitrates for his gran 
bone-dust and phosphates for his root-crops. And 80 — yr 
Ville teaching “High farming without manure,” his lect of te 
ral fertility 
specially directed to the maintenance of the gene ne: 
soil by the application of a compound and complete fertl” 


* W. Olliver, 3, Amen Corner, Paternoster Row. 
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to the maintenance of its fertility as regards every sepa- 
nite crop by the application of the special or dominant ingredient of 
the complete manure in which that crop makes the largest and most 
wrere demands. It is not, however, so much by this latter particular 
treatment, as by the former general treatment that English farmers 
im at the maintenance of fertility. It is an agricultural, not a 
purely chemical question, of which their practice is the true exponent. 
And the principal and leading explanation of an increasing fertility 
shenever over any considerable district in the country it is witnessed, 
arists in the maintenance of an increased head of stock upon a given 
wea, Fortunately for English farming and for English soils, the 
relative state of the meat and corn market has of late more especially 
wgel this as his interest upon the English farmer ; and the purchase 


| of sheep and cattle foods —both cakes, the refuse of the oil manufacture 


from various oil-bearing seeds, and grain and meals of various kinds, 
which have been unusually cheap—has become the best security for 
fm profits, whether they are dependent upon the quantity of meat 
made upon and sold from the farm, or on the quantity of corn grown 
= owing to the increased quantity and quality of the manure thus 


The value of covered yards for stock has been the subject of dis- 
cussion during the past quarter before the London Farmers’ Club and 
im the pages of the ‘ Agricultural Society’s Journal.’ Shelter for 
leeding cattle is useful, both as economizing the use of food in the pro- 
cesses of nutrition, and as preserving the soluble and fertilizing ingre- 
dients in the manure made during the feeding process. To this, ample 
‘stimony exists in agricultural experience, and has been lately borne 
by our leading agricultural authorities. The related subject of cattle 
food has also been of late discussed : Mr. Lawes’ experiments on the 
nutriment in raw and malted barley respectively, have established the 
fut which might have been anticipated, on theoretical grounds, that 
he process of malting, by its destruction and dissipation of much of 
r ‘ctual material of the grain malted, diminishes the feeding powers 
. 4 glven quantity of barley. The general result of Mr. Lawes’ 
jy 18, that in only one of the comparative experiments, viz. in 

* first and second lots of sheep experimented on, which were fed re- 

Uectively, besides other things, on barley and on the malt produced 
. a2 equal quantity of that barley, was the increase of the weight 

er, and the amount of food required to yield a given amount of in- 


ease lower, from the malt than from the barley ; and in that instance | 


a were very nearly the same in the two cases. In all the 

vm ao trials, whether with oxen, sheep, or pigs, the advan- 

te mal with the barley, and in a greater degree than it had been with 
tin the single instance quoted. 

bth eee and elaborate account of the existin geattle foods, 

lecture “grown and imported, was given by Professor J. Coleman, in 


before the Society of Arts, on April 5. Among other new 


legg ag — was the palm-nut kernel meal, which contains no 
forming per cent. of a feeding oil, and 15 per cent. of flesh- 
material, and has proved on trial with cattle, sheep, and pigs, 
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one of the most efficient and cheapest purchased foods we haye. Its 1863 


effect on dairy cattle in the production of milk is especial] : 
worthy. or 


Among the other topics which have been brought unde ¢ "0 
notice of agriculturists during the past few months by our At calle 
cultural societies are Flax-culture, Grass-land Management, Irn the 
gation and the Water Supply, and Agricultural Education, , 

Flax-culture has received a large extension of late years both in = 
this country and in Ireland, owing to the increased value of the fy how 
which has been due to the diminished cotton supply. Mr. Beale Brow: by | 
made it the subject of a recent lecture before the English Agia. educ 
tural Society, in which he declared that it had lately proved mo grea 


profitable than the wheat-crop, which it followed, even upon the poo 
thin Cotswold soils, where he had grown it. And in Ireland, wher they 
two successive crops may be had of the crop on freshly broken 


moory soil, which will grow nothing else until it has been limed, i 1 
is still more profitable. A rettery for extracting the fibre, wher s mac 
market may be obtained for flax-straw, must be established, before fla- tura 
culture can be profitably introduced into any new locality ; and ther toe 
seems every reason to suppose that the crop may in this way, mor si0n 
generally than has hitherto been the case, obtain a place in the cop to | 
rotations of English farmers. whe 
Grass-land management was discussed at some length ats in 
‘meeting of the London Farmers’ Club, being introduced by a it i 
exhaustive paper on the subject from Professor Coleman. Lau. the 
draining, und grazing with the use of auxiliary foods given both ea 
to cattle and sheep, are the great agents in the improvement of ow of a 
pastures. The former has always been a profitable operation; aul 
the latter is becoming more and more so with the rising price of pro 
meat in this country. agr 
Irrigation, which is another great agency in the production whi 
increased grass-crop, was the subject of discussion by Professor aki 
Voelcker, before a recent meeting of the Agricultural Society of Ing 
land. His lecture referred especially to the kinds of wl 
suitable for use in this way. These were declared to be special 
sewage water; next, those spring-waters which are of a uniform 
temperature throughout the year, both because they are thus wane 
in the winter and spring months when an early growth of gus" 
thus promoted, and also because this uniformity of temperature m™ - Os 
cates that such waters come from considerable depth; and having ht 
thus traversed a large extent of earth and rock, they are the more On 
likely to have dissolved the various mineral matters met with, W f . 
are serviceable as the food of plants. Lastly, drainage seep 
service for irrigating the lower lands. And this is of importane, 3 
checking that rapid flow of flood and rainwater from the field to : 
final outfall in the river, by which, as Mr, Baily Denton has° P 
pointed out, the extension of land drainage is really “ a 
water supply of the country; and, hurrying it straight cy! i. “ 
riyer, is tending more and more to make floods felt in all hs 


lying lands. If by storage for irrigation purposes some Us’ 


o> 
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waters can be made before their final outflow into the river, a great 
cial, as well as a mere agricultural, benefit will have been conferred. 

Our last topic is agricultural education. The opening of the so- 
ulled Albert Middle Class College, in the county of Suffolk, during 
the past quarter, may be named under this head, as contributing both 
s good example for other counties, and directly to the work of general, 
and therefore indirectly to that of agricultural, education. It has 
however, been effectively shown by Mr. J.C. Morton, in a paper read 
by him before the Agricultural Society of England, that the general 
education of the farming class has during the past generation very 
greatly advanced ; whereas the condition of their professional educa- 
tion is not so satisfactory. The sons are not better farmers, though 
they are better educated men, than their fathers were. Agricultural 
progress has been owing to improved means and improved machinery, 
to imported manures and cattle-foods, to land-drainage and _ better 
machines for cultivation—not to increased skill or greater agricul- 
tural knowledge. The object of the lecture was to induce the society 
to exert itself in its own legitimate field for the promotion of profes- 
sional agricultural education — not to throw its small contribution 
to the subject into the great sea of general middle-class education, 
where it will not be felt. The Agricultural Society has, however, 
in the meantime, resolved to persevere in the experiment to which 
it 1s committed ; and some 200/. accordingly have been devoted for 
the year in prizes to the sons of farmers who shall pass the best 
etamination, before the university local examiners, in certain branches 
of a general education. 

It is to be hoped that hereafter the society may labour in its own 
proper field as a professional agricultural body, offering prizes for 
igncultural proficiency, for knowledge of those branches of science in 
which agriculture is especially interested, and for intelligence and | 

in the various departments of farm management. 


II. ASTRONOMY. 
— (Including the Proceedings of the Royal Astronomical Society.) 


One of the most interesting lectures delivered at the Royal Insti- 
wc 8 season was devoted to a retrospect of the latest dis- 
the Sun’s surface. The lecturer was Balfour 

ses. RS., and although much of the matter brought forward 
: ecessarily appeared from time to time in the pages of scientific 


Tou and especially in our own, we are tempted again to place 
ct of this a in a connected form, by giving a brief ab 


ntion t ble discourse. The speaker commenced by drawing 
th nto the points of visual difference between our two luminaries 


ss *Sunand the moon. The surface of the latter has been almost 
correctly ma 


ve long kn 
for it co 


pped as that of our own globe, so that astronomers 
own what parts of her were mountains, and what valleys ; 
Mparatively easy to argue respecting a set of phenomena 


- 
on 
’ 
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which do not differ greatly from those which belong to the surface ¢ 
our earth. But the phenomena in our sun are so entirely diffe 
from any that we experience, and perhaps from any that we can oop. 
ceive, that we must be exceedingly careful in our conclusions regard. 
ing them, that we may not be mistaken. We must throw away all 
speculation and hypothesis, and submit to be guided by observatin 
alone. The luminous disc or surface of the sun is termed its pho- 
tosphere, and inquiry with reference to this surface may be dividel 
into three parts: the first, relating to the region above the photo- 
sphere; the second, to the photosphere itself; and the third, to th 
region below the photosphere. | 

To commence with the region above the photosphere, it is easy t 
show that it contains a very dense atmosphere which is of a com. 
paratively low temperature. In the first place, according toa wel- 
known law, the dark lines in the solar spectrum denote the presenw 
of certain substances in the state of vapour, and yet in a comparatively 
cold state above the photosphere of the sun. These substances 
comprise, amongst others, sodium, magnesium, iron, and nickel, 

Another proof of the existence of a solar atmosphere is that th 
light from the border is less intense than that from the centre of the 
disc ; this is due to the fact that the light from the border hast 
pierce through a much greater depth of atmosphere than light frm 
the centre, and hence a great portion of the light from the border wil 
be absorbed by this atmosphere if it be colder than the source of light. 
The last proof of an atmosphere is that derived from the pictured 
the sun taken during a total eclipse. At the lecture some of Mr. De 
la Rue’s celebrated eclipse photographs were projected on to the 
screen by means of the electric lantern, and the images of the coro 
and “red flames” were in this way exhibited to the audience. Thee 
photographs showed that as the moon proceeded over the suns dise, 
the red flames and part of the corona discovered themselves a tht 
side which she had left, and were covered up by her disc at that sl 
towards which she was approaching; thus showing that they be 
longed to the sun. 

Next, with regard to the photosphere, the first thing to be noti 
is the fact that this is not a smooth, uniform, continuous ce 
When it is viewed through powerful glasses, it appears granula 
mottled. But this is not all; there is reason to believe — prea 
magnifying and defining power shows us something wore, altho 
it is very difficult to see it. Mr. James Nasmyth was the : 
proclaim the curious fact that the whole photosphere of poem 
made up of detached bodies interlacing one another, and N valid 
ing a great amount of regularity both in form and size; % a 
them willow leaves; Mr. Stone has called them rice grams; Je 
Secchi coups-de-pinceau. It would be a speculation much ig re 
power to conjecture what it is that gives these bodies their ty th 
ing regularity of form. The lecturer then drew atten 
brighter portions of the photosphere, or facule, as they are tie 
called. It is chiefly near the edge of the sun that these resi 
bright portions of the sun’s disc appear, for when they come 
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atte the difference in brightness between them and the surrounding 
of the disc is not so easily traced. Now the reason of their 
t brightness is believed to be that they are portions of the sun’s 
photosphere thrown up into the higher regions of the atmosphere. 
This enables them to escape a great portion of the absorbing effect of 
fhis atmosphere, which, as before shown, is particularly strong near the 
order, and hence when there they appear much brighter than the 
arface around them ; but near the centre the absorption is not great, 
w that they do not gain much by escaping it. The idea that these 
feule are elevations, has been confirmed by a stereoscopic impression 
fa gun spot and some facule taken by Mr. De la Rue, and in which 
nhile the spot appears to be a hollow the facule appear as elevated 
ridges. It thus appears that the facule are elevated, and further, that 
they retain the same appearance often for a considerable time, some- 
; times even for days together, so that facule are not composed of heavy 
| uatter, otherwise they could not remain elevated; and hence the 
ficule, as well as the photosphere of which they are only the most 
cevated parts, are not composed of heavy matter, such as a molten sea, 

but are rather of the nature of a cloud. 

The phenomena of the third region, or that below the photo- 
here, may be comprehended in one word—sun spots. These consist 
ofan umbra or central darkness, surrounded by a less dark penumbra. 
Mr. Dawes has discovered in some spots even a deeper darkness in the 
autre of the umbra. Now, if it be correct to suppose that spots are 
cavities, of which the umbra forms the bottom, and the penumbra the 
doping sides, then the umbra ought to encroach on that side of the 
penumbra which is next to the visual centre of the disc. Professor 
Wilson, of Glasgow, was the first to remark that spots really behaved 
im this manner; and his remark has been abundantly confirmed by 
the Kew photographs taken under the superintendence of Mr. De la 
tine, Tt, therefore, follows that the umbra of a spot is at a lower 
level than the penumbra; and since luminous ridges, and sometimes 

rey portions of luminous matter, cross over spots, it must be con- 
ethibit the rotation of our luminary. If we turn to the south and 
new the sun, spots are always seen to pass from left to right. Besides 
*Proper motion due to rotation of the sun, spots have also a proper 
- lotion of their own, first observed by Mr. Carrington ; this motion is 

9 m left to right; those near the solar equator moving fastest. 
ae also remarked that spots confine themselves to the 
S{uatorial regions of the sun. H.. Schwabe, of Dessau, has remarked 
Spots have a period of maximum and minimum nearly every ten 
_ and General Sabine has found that the year of maximum sun 
mnt Aad the same time that of the greatest disturbance of the earth’s 


- —_ supplement to the above lecture is to be found in the 
ss ne of Researches on Solar Physics: On the Behaviour of 
pots with regard to Increase and Diminution, which has recently 


been Presented to the Royal Society by Warren De la Rue, F.R.S., 


ed that the whole phenomenon is below the surface. Again, spots — 
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Balfour Stewart, F.R.S., and B. Loewy, Esq. The ob 


research has been to examine the question started 


authors of the paper, whether the behaviour of sun spots with 
to increase and diminution could be referred to some extrancous inth. the 
ence. In a table given, showing the behaviour of sun spots from thy noi 
beginning of 1854 to the end. of 1864, it is seen that different that 
occurring about the same time on the sun’s disc, behave theme pag 
in the same manner ; so that if one spot after making its appeanne Chr 
increases until the centre line, another will do the same; or if qm (rh 
spot breaks out on the left or on the right half, the other spots abort wh 
the same period have a tendency to break out on the same half, Th he 
authors suppose that this peculiarity of behaviour of spots can only be mk 
explained by reference to some influence from without, and have ¢ " 
tempted to answer the following questions :—Is this influence sh. ne 


tionary ? or if movable, can it be traced to any of the planets of 
system ? 3 a | 
In answer to the first question, it may be remarked that it cand 7 


be found by investigation that there is any connection between s ce 2 
tain behaviour of sun spots and a certain period of the year, wi r 
hence there is no reason to suppose that the external influence is fil ty 


In the next place does this influence, if movable, move faster or slova 
than the earth? If faster it will pass over the sun’s disc from left 
right ; but if, on the other hand, the influence move more slowly thu 
the earth, it will move from right to left; so that a tendency of spl 
to form on the disc will be followed by a tendency to increase, not de fo 
crease after making their appearance. It is shown by a table thats ve 
tendency of spots to break out is followed by a tendency of spotst te 
decrease after making their appearance, and it is thereby concluid n 
that the influence moves faster than the earth. This would seem M 
point to either Mercury or Venus, as the agent in this matter, but th p 
behaviour varies too slowly to be caused by the former. Venus that 

fore appears to be the influencing agent, and a table is given whit 
seems to show that the behaviour of spots appears to be comm . 
with the position of Venus in such a manner that spots dissolve whe 
that part of the sun’s surface in which they exist approaches the neigh 
bourhood of this planet, while on the other hand as the sus die 
recedes from this planet spots begin to break out and reach thar | 
maximum on the opposite side. A legitimate deduction from thes : 
observations is, that the behaviour of spots is influenced by something 
from without; and from the nature of the spot-behaviour, the au 
conclude that this influence travels faster than the earth; and -_ 
they find that the behaviour of spots appears to be determined by 
position of Venus in such a manner that a spot wanes 48 1 app 
this planet by rotation, and on the other hand breaks out and i 
creases as it recedes from the neighbourhood of the planet, ath 
its maximum on the opposite side. The authors do not, nit 
mean to convey the meaning that Venus is the cause of the te) 
period of sun spots, but merely that there is a varying ™ 
spots which appears to have reference to the position of this plant 
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ProcEEDINGS OF THE Royat AsTRONOMICAL Socrery. 


The annual Report of the Council of this Society brought before 


he General Meeting in February last, arrived too late to admit of | 


votice to be taken of it in our last Chronicles. In the mean time much 
‘hat it contains has ceased to have any particular interest in these 

and many of its announcements have already appeared in our 
Chronicles. We shall, however, briefly glance through the report 
(nhich occupies 70 pages of the Monthly Notices), and note anything 
hich may appear worthy of record here.. From the Proceedings of 
the various Astronomical Observatories, we extract a few matters of 
interest, At Greenwich no important changes, instrumental or other- 
vise, have been introduced during the past year. The connection 
between the Observatories of Greenwich and Paris, by which the 
Greenwich Observatory is charged with the Meridional Observations 
of the Asteroids from new moon to full moon, and the Paris Ob- 
ervatory from full moon to new moon, has been found to afford relief 
without any loss of valuable observation. During the autumn of last 
yet, Colonel Forsch, Capt. Zylinski, and Doctor Tiele, gentlemen 
connected with the measurement of the Great Arc of the parallel be- 
tween Orsk on the Oural, and Valentia on the West Coast of Ireland, 
were engaged in England in determining the differences of longitude 
tween Greenwich and Bonn, Nieuport, and Haverfordwest. 


At the Radcliffe Observatory the Heliometer has been chiefly used 


for the completion of the re-observation of Struve’s Lucide, of which 


vary few are found to exhibit any conspicuous orbital motion. The me- 
torological observations have been made and discussed with the same 
ngour as in preceding years, and the photographic sheets are found 
Very useful in the comparison of storms passing over Oxford and other 
places, where there are found similar self-recording instruments. 


At Cambridge, in addition to the usual work of an observatory, a 
Yay complete series of observations has been made for the purpose of 


determining by means of the method introduced by Professor Challis, — 


the errors arising from the form of the pivots of the transit instru- 
nent, With the Northumberland Equatorial, observations have been 
nade of Comet I., 1864, and also of the places of 747 Ecliptic stars. 

ese have been made by means of a new eye-piece, of Steinheil’s 


‘Construction, made by Mr. Cooke, of York, and provided with a 


ag micrometer, on a plan devised by Mr. Graham, the first- 


a. seaive works now in progress in the immediate neighbour- 
made € Liverpool Observatory, have somewhat interfered with the 
months — duties of the establishment during the past twelve 
ic a wing to the land on which it stands being required for 
Deck Mmodation, and the impossibility of finding any site on the 
vt fea or near the margin of the river, which might not be 
s the — extension in a few years’ time, it has been decided to 
observatory over to the west-side of the river, where the Dock 
Possess two acres of land on Bidston Hill, on which there are 
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at present a lighthouse and a telegraph station. These it has — oe 
decided to rebuild, and the observatory is also to be erected oy ls + 
site, where it will be about three miles west of the present build ¢ 
and about two hundred feet above the level of the sea, The Site ig 


favourable for astronomical and meteorological observations: it hy ” 
the great advantage of security against being built around, or of jy 4 
required for other purposes, and it is but little over a mile from ty MN 
upper portion of the Birkenhead Docks. The plans of the new build. HBB ake 
ing have been decided on, and Mr. Hartnup hopes to be established y id 


the new observatory by the latter part of the present summer, nd 


From Edinburgh, owing to the absence of the Astronomer Ronl Jay 


for Scotland, upon a scientific expedition to Egypt, no report of this fim lhe 
observatory is given. 


At the Glasgow Observatory, the astronomical observations hay 
been of the usual routine character. There are at present ten publi 
clocks in the city of Glasgow, controlled by a current of electricity 
from the normal mean-time clock of the observatory, at an avenge 
distance of three miles from the controlling source. The Clyde Tr 
tees have also decided upon establishing controlled clocks upon bit 
sides of the river in behalf of the shipping interest, and steps wx 


now being taken for laying down a-new electric wire in further 
of that object. 


At the Kew Observatory, besides the valuable observational ai 
instrumental work which renders this establishment so valuable to th 
man of science, photographs and observations have been taken of th 
sun’s disc, at least two pictures having been taken on every day wha 
this was possible. The results of these labours have been commul- 
cated to the Royal Society, and find appropriate record in ou sit 
nomical chronicles. 


The researches in physical astronomy which have been camel a 
at Mr. De la Rue’s observatory, and at that of Mr. Huggins, dow 
require notice here, as they are treated of at length elsewhere. 
latter portion of the report is devoted to a review of the progres’ 
astronomy during the past year. In it, however,.we do not nokite 
anything of importance which has not been recorded in these page 

At the conclusion of the report, and in the form of 4 suppleme 
is given a summary of the important results of Mr. Lassells aad 
tions at Malta, in the form of a letter. It will be suficieah 
indicate that in addition to the discovery of many nebule herd 


England under less favourable atmospheric circumstances, yr 
telescopes of far less optical power, Mr. Lassell, after the most ae 
scrutiny, comes to the conclusion that the number of ps 
satellites of Uranus must be reduced from eight to four, and 
Neptune from two to one. 


At the March meeting of the Society an important letter re 
from the Rev. Father Secchi to Mr. Warren De la Rue. a i 
had been observing with a new prism for the solar ye 
warded to him by Mr. De la Rue. It consists of a Herscheliat 


NI 
It 
4 


uy, 963, Astronomy. 443 


hea MN i vhich the reflecting surface makes an angle of 45° both in the inci- 
lis (HIME jat ry and the axis of the eye-piece, and the second surface is at 
lg, JAM rght angles with the transmitted pencil. With it observations may 
te ig made with comfort and ease, even for a very long time, without 
bu HEE wy fatigue to the eye, although with the full aperture. An examina- 
xing MM in of one very large spot gave Father Secchi a very good sight of 
1 the he so-called willow-leaves. He observes that there is not in any 
ull- HMB pe any uniform tint, but an agglomeration of oblong and white 
lin HRM bodies, having one-third or one-fourth of a second of arc in breadth, 

ai of very different lengths. It is very difficult to compare them to 
on] may terrestrial object, but the name of leaves is not very badly chosen. 
Theaccompanying woodcut, which has been copied by the kind per- 
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okies De la Rue, gives some idea of the appearance of this 
dl Big: gh the writer thinks that it is quite impossible to delineate 
ym HA hdios in 7 appeared, What is very singular is, that these white 
od tte fae places agglomerate together so thickly that they con- 
lies pease. stream, but in general they are broken. These 

Sitis in apparent and separated when the spot is very enlarged, 
bt HB"? of those case. The general body of the sun is also made 
feat many ble ong bodies, but of every form and dimension. A 
tntinuons ¢ “eX pores seem to show that the photosphere is not a 

tum, but at the first sight it appears made of little 
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lumps, like so many little cumuli of cotton wool. Qn contempt 
this kind of phenomena, the Rev. author says that he cannot div 
himself of the opinion that the photosphere is really made w g 


clouds, and that the luminous stratum is actually constituted Like ow {oun 
clouds, the only difference being that the clouds on the earthy q iim btm 
watery drops or crystals, and in the sun they are of some other gh fal vid 


stance in a state of suspension in the transparent atmosphere of ty fam vid 
sun, like water in our own atmosphere. This Opinion is enforced q Mam» 8 
observing the dissolving part of a spot, which presents all the pheno fim beca 
mena of our cloudy sky; there are the forms of cumuli, of cinq MMM 9 
strati, so perfectly equivalent to those of our earth, that sometimes ty iam fom 
aspect of our clouds and of the hind part of the spot in the feldd fmm cnt 
the telescope is exactly the same. What is very singular are the sul im it § 
bits of luminous photosphere in the middle of the nuclei, of which the Mim The 
is an example in the figure. The edge of the spot seems perlati fim wh 
comparable to the edge of the cumuli when in summer time thy Mgnt 
flow to fill up the chasm which is in the centre or opening of ty au 
cloudy stratum. ha 


This article of Father Secchi’s brought forth a note from Srl 
F. W. Herschel, Bart., stating that he dves not think the willow lant, 
are clouds in the ordinary sense of the word, he believes them toh 
permanently solid matter, having that sort of fibrous or filamentu Hi ,.;. 
structure which fits them when juxtaposed by drifting abot ay, 
jostling one against another to collect in blocks, as flue does in a 10m 
_ In answer to the question, Why are these, and these only, lumnow! i n,; 
the author replies, Because they are solid and they float (at the ld BM 0, 
determined by their density) in gaseous or transparent liquid, or ule 
mediate matter of immensely high temperature. The non-luminaly 
of the medium in which they float being quite sufficiently accounted HIE tn 
for by supposing it of colourless transparency, colourless gas "Hi Ye 
transparent liquids giving off no heat from their interior. This)" 3M fn 
fact, the theory stated in Sir J. F. W. Herschel’s article on Sol ig 
Spots, published in our Number for April, 1864. 7 eer 


The next communication consisted of a letter from Father Set 
on the spectrum of the Great nebula in Orion ; apparently not - v8 
ing that Mr. Huggins had already sent a paper on this subject “ 1 - 
Royal Society, the Reverend Father hastens _to give the 
he has met with. The whole spectrum of this nebula reduces! re 
three lines: one (a) tolerably strong, and which is seen wherever " 


| 
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a c 
mote brs 
is nebulosity ; the second (b) fainter; and the third (c) bat | 
faint, and very near to (a). The group is situate between 
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ny D and the Strontium blue line. Quoting an observation of Mr. 
yggins in which it is shown that in « Orionis, there is no dark line 
umesponding to the above line } (coinciding with Frauenhofer’s F). 
wy of fae Father Secchi infers that we have in that star the bright ray which is 
imnd in the nebule. Can this star, he asks, be a body intermediate 


nd tween the perfectly-formed stars and the nebule ? In the discussion 
+h HAE nhich followed this note, Mr. Huggins stated that he could not agree 


tte ME wih the ingenious conjecture of Secchi, that the star a Orionis may 
lq MME a body intermediate between a nebula and a fully-formed sun, 
hetp ME beause the dark line of absorption corresponding to F is wanting in 


rdf is gectron. The light of the star emanates, as its spectrum shows, — 


«ty ME im incandescent solid or liquid matter, and therefore necessarily 
slid Mam contains rays of all refrangibilities, and it is the presence of bodies in 
ail MN is atmosphere which is indicated by the dark lines of absorption. 
‘then MEE The absence therefore of a dark line corresponding with F and also 
(ely fam wih one of the bright lines of the nebula is a proof, not that the gas 
thy HB inthe nebula from which the light of that particular refrangibility 
if ty HNN eumnates is present in the atmosphere of the star, but, on the contrary, 
that this particular gas is not one of the constituent elements at 
a0rions, The closely-crowded lines of the spectrum of the star appear 
to prove that it contains elements as numerous as those which exist in 
ie sm and in the brighter stars. The absence of the lines of hydrogen 
wmesponding to C and F is scarcely a sufficient reason for degrading 
lis star to a lower cosmical rank, At the request of the President, 
ih. Huggins then gave an account of the most recent of his researches 
mthe application of prismatic analysis to’the light of the nebule. 

is Was aN examination of the Great nebula in the sword handle of 
non, The results have already been before our readers, 


‘ Some important steps have been gained and some real contribu- 
oar to exact science during the past year in the department of 
‘sary Astronomy. A summary of these by A. 8. Herschel, Esq., 

the next important communication made to the Socicty. As 
ears the height of shooting stars it appears from a comparison of 


ay be stated respectively at 73 and 52 miles at first appear- 
lho mppetrens above the surface of the earth, with a probable 
tus in re three miles. The average velocity of shooting 
instances 1s 85 miles.per second. In this respect fire- 
om oo € shooting stars, but they differ from them in penetrating 
the ears the atmosphere ; should they arrive within 20 miles of 
“ter tn ace & violent concussion is usually produced, and stones 
uirkable ob equently precipitated from the meteor. One of the most re- 
Athens ny asc of a fireball on record was made by Dr. Schmidt, 
mrpassine i whe morning of the 19th of October, 1863. A fireball of 
Schmidt e re and brilliancy was examined for 14 seconds by Dr. 
“escope with a magnifying power of cight diameters. The 
Netoore = or double, attended and followed by a tribe of lesser 
translation ancing side by side together, with parallel motions of 
| until the whole were extinguished. Respecting the origin 


‘retal hundred observations dating from the end of the last century, | 
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of aérolites, it has been found from a microscopic examination of : 
mixed minerals of which they consist, that their crystals differ in som, Hm 
essential particulars from those of ordinary volcanic rocks but they Ha 
consolidation must have taken place from fusion in masses of now. Man 
tain size. The planetary velocity (at least 15 miles per second) f im P 
the meteor, which produced the recent aérolites of Orgneil, greatly 
ceeds the ballistic forces which can be supposed to reside on the aU: 
face of the earth or moon. We are therefore compelled to gives 
wider range to conjecture with regard to aérolites, and to 
that they are projected from small planets near and within the qi 
of the earth. Aérolites commonly fall in the daytime. They circus 
round the sun in such countless numbers, or else they bear md 
close a relationship to the earth that they in all probability strike th 
earth daily in its path. 


Mr. A. 8. Herschel has also contributed an elaborate artide « 
the “ Radiant Points of Shooting Stars.” We regret that it would 
impossible to condense this article so as to give a good ides of th 
results at which the author has arrived. 


The next paper was by J. Joynson, Esq., “ On the Appearance d 
Mars.” ‘This subject has been so ably treated in the former patd 
this number by Professor Phillips, that no further mention of iti 
required here. 


The Number of the ‘Monthly Notices,’ which contains a rp 
of the March Meeting of the Society, is illustrated with a Phot 
engraving of a Lunar Photograph, printed from a plate untouched b 
the graver. The picture, one of the most successful of its kind we hire 
ever seen, has been taken by Paul Pretsch’s process ; but the origi 
negative is apparently so perfect, that it is a matter for regret thatlh 
Fox Talbot’s photoglyphic process had not been adopted as 4 — 
of multiplication, as by this scarcely any of the fine definition wot 
have been lost. It will be evident that by a process of this kint® 
have at our command a means of procuring prints of the haat (t 
solar surface, having all the permanence of ordinary cngeeny 
these methods, if used to reproduce photographs of large —_ 
(thirty-eight inches in diameter, for example), would give . be 
liable charts as with any other mode of procedure 1t pl . 
possible to obtain. Much of the half tint is lost ; but, nev 
so much of value is retained as to show that some such me 
deserving of more general adoption for scientific objects than ! 
hitherto received. 


At the conclusion of the meeting, Admiral Manners, who oni 
the chair in the absence of the president, remarked up0 | As 
activity and good condition of the Society. The commune o 
very varied in their character ; the general range of the es 
sented shows that observers and those who communicate - iat 
vations to the Society, are alert and alive to the ate ’ 
and rapid communication to this centre of astronomical 
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of «also a subject of congratulation to find that, whatever communica- 
. tions may be made, there are members present who are able to add to 
‘fe do value of the communications by their remarks, and who show that 
ll they understand the subject fully, and are quite acquainted with its 
nd) of 

we At the April Meeting of the Society, a paper “On an Aluminium 
gives fa Bronze Transit Axis,” and on “ Certain New Methods of Adjusting 
upp fam Transit Instruments,” was brought forward by Lieut.-Colonel A. 


Strange, F.R.S. Three years ago this gentleman presented to the 
rcthh ME Suciety a paper advocating the use of aluminium bronze, as a substi- 
+ ah ME tute for gun-metal in astronomical and surveying instruments. Since 
ike dy MME (tut time the alloy has been used in the large instruments now being 
mde under his supervision for the great Trigonometrical Survey of 
India, The experience gained during the construction of these shows 
icle m HB that the alloy is not fitted to receive graduation, both on account of 
ould be HE the metal tarnishing more than was at first expected, and owing to the 
a Ofte HE dificulty of obtaining absolute soundness of surface in casting of this 
metal, At first also the use of the alloy was threatened with further 
imitation. The early experiments in casting it in large masses 
; resulted in internal air-holes to an extent to which other metals are 
Part sg subject. This hindrance to the more extended use of the alloy 
lus, however, yielded to scientific effort, and in proof of this state- 
went there was exhibited to the Society the axis of a transit instru- 
, ret fa Nett formed of aluminium bronze. It was 334 inches between the bear- 
Phot fam 288; the central cube is 94 inches by the side, and the thickness of the 
ched ly lam Metal is only 0-15 of an inch ; the whole weighing 564 Ibs. This ad- 
ve le fim Wable specimen of scientific founding was from the works of Messrs. 
origina Uooke, of York, who are one of the few optical firms (if not the only 
Jutih. fim %) in England who do the whole of their own founding. Having 
, nas file “etd to the great rigidity of the alloy (three times that of gun- 
voll etal), and the ingenious system of internal strengthening webs, 
kind» fmm “eis little doubt that this is the stiffest transit axis in existence. 
nar ot In the second part of his paper, the author submitted to the 
os; tt | ‘ety certain modifications which he proposed to introduce in the 
penstls “Meagan instruments, to one of which the axis exhibited belonged. 
uch 1 "¢ came under the heads: I. Adjustments of axis for azimuth and 
be i ey IT, Mode of applying the level to the axis. III. Mode 
rtheles re ram, the collimation error. This latter is intended to be 
ces B ey ymeans of a mercurial trough, as being a preferable arrange- 
it be travelling observatory, than by means of fixed collimators. 
8 difficult in a field observatory to prevent tremors and dis- 


al ilo uae mercury by currents of air, Mr. Cooke proposes the 


se he will float on the mercury and protect it from disturbance. 
ae a ted surface of the disc, in contact with the mercury, will form 
wyrotectod to be used in the same manner as the usual 
f aid imposed b suriace of mercury. Certain mechanical conditions are 
a) y the terms of the problem. Ist. The two surfaces of the 


must be plane; 2nd. They must be parallel; 3rd. The glass 


gement :—A disc of glass having plane and parallel 
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Jal, 
must be of equal density throughout. Treating the dise by opted 
methods, Mr. Cooke expects to fulfil these conditions, 


The next paper brought forward was a long mathematigl 
discussion on the ‘‘ Lunar Theory,” by Professor Cayley. This dejg 
condensation. 


Mr. F. Abbott communicated a note on the variable star » Army an 
and the surrounding nebule. He is satisfied that continued change gc 
are constantly taking place in this nebula, and that it is gradually 
breaking up into stars. In former notes he described the sale HM 12 
dark space as resembling in shape a clearly-defined “ crooked-billet? ca 
it now assumes a very different form, and what is singular, Sir] 
Herschel describes x Crucis in glowing colours, “like a rich pied 
jewellery ;” but he is silent as to the colours of the stars ari 


4 Argus. In former notes the author mentioned many of thns Hy we 
being of a ruddy colour; but now they are of decided colours—bhe a 
green, and red, the two former predominating. If the telescope is HM ea 


turned from one object to the other, it will be seen that, although Sir HB ca 
J. Herschel has not overdrawn the beauty of x Crucis, the objet Fi 
y Argus is now much more superb, y standing out sharp and clew, Hi Mi 
amidst a large field full of richly-coloured gems with only a vey Hy o 
smali patch of nebulous matter seen under the telescope. Jn Februy Hi lat 
last, during the period of full moon, the position of 4 Argus was de Hi 
tinctly seen with the naked eye, by the white light that surromied 3% um 
it, although the star could not be seen as a point, nor could te Hy h 
position of Nebicula Major, Nebicula Minor, the Via Lactea, or ay Hm th 
other nebula be seen at the time. This appears plain proof that te Hi pl 
objects composing the nebula around 4 Argus are now of a ligt By gi 
character, and more refulgent than nebulous matter in general. _ Bi 

We can make the same remarks with reference to a paper, which at 
was next read, by C. G. Talmage, Esq., “On an Appearance presented Hl 
by the Spots on the Planet Mars,” that we did in respect to the pat Ha | 


by Mr. Joynson on the same planet. | T 
The concluding papers were devoted to observations on ” y 
comet, which was visible at the commencement of the year ™™ I 


Southern hemisphere. They are by J. Tebbutt, jun., Esq., Windse, th 
- New South Wales; R. C. J. Ellery, Esq., Melbourne Observalty 
and F. Abbott, Esq., Hobart Town. 


III. BOTANY AND VEGETABLE PHYSIOLOGY. . 


M. Piancuon has made some observations on the Flora of Monty 
from the 15th century up to the present date. The neighbour 7" 
that city possesses special interest as regards botanical ment 
For three centuries celebrated botanists have made excursions Ae 
locality, and have left traces of their observations 1 their wn 


and herbaria. By this means we can observe the ine 
disappearance of certain species, such at least as have we 
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prized forms. Moreover the traffic in wool has introduced into the 
glace called Pont de Juvenal foreign plants, which have frequently 
‘incted the notice of botanists. M. Planchon has made use of 
sunerous documents already published, as well as of his own observa- 
ins, to bring out the effects produced on the vegetation of Mont- 
llier, by the various causes which have had a tendency to alter it 
since the 16th century. Around Port Juvenal 458 species have been 
aecessively introduced. The botanic garden of Montpellier has con- 
uined, from the time of Richer de Bellerat to the present day from 
1200 to 5,500 species, the seeds of which might accidentally be 
watered beyond its boundaries. The ballast of ships has been 
deposited in many littoral situations, and that ballast in many cases 
wntained seeds. The wind, birds, and currents, have transported 
weds from various places, far and near. Many botanists have 
watered seeds in different places. At the same time, culture, drain- 
we, the destruction of forests, and the avidity of collectors, have 
«used the disappearance of many species. Notwithstanding all these 
uses of change in the Flora, the following are the definite results : 
Five species at most have disappeared from the neighbourhood of 
Montpellier, and not one of them has been destroyed by botanical 
collectors. This shows how needless were the fears of those who 
litely protested against the prizes for collections offered by the 
Horticultural Society of London. The attempts at introduction by 
man have had effect only in establishing three aquatics, of which 
lusiea grandiflora is the most extended. Culture has brought into 
the country eight species, but all of these have been limited to the 
jluee where they were introduced. The import of wool has only 
given rise to the appearance of one species (Onopordum virens). 
billast has brought 3 species, which are still very limited. There 
ue only 15 species which an observer, ignorant of their origin, might 


look upon as indigenous. Of these 15 species, 11 come from America, © 


| from the Cape of Good Hope, 2 from the East, and 1 from Europe. 
eAmerican species most diffused are (Envthera biennis, Erigeron 
‘anadense, Amaranthus albus, A. retroflecus, Xanthium —spinosum, 
" Macrocarpum, and Bidens bipinnata. Man has almost always been 
e direct or indirect agent in the introduction of the species. 3 
ML Planchon has also studied the fossil Flora of Montpellier. He 
that changes have taken place in the Flora at a former epoch. 
le _ in the quaternary formation of Montpellier 30 species, 
: 4% ch exist at the present day, the greater part in the same 
ey The laurel was the predominating shrub. It no longer 
endures a wild state round Montpellier ; but it was found two 
maha in the locality of Castelnau, and it exists still at the 
: ay on the northern face of the Pic de St. Loup and on the 
cat, “ve Three species out of 30 are no longer found in the 
sles! ; “ are,— Fraxinus Ornus, Pinus Laricio, and Acer Nea- 
"tt € nearest localities for which are Corsica or Italy. On 
vil ti. — species, abundant at present in the dry gravelly 
ns + foe ontpellier, have not been found in the quaternary forma- 
Instance, Quercus coccifera, species of Cistus, Rosemary, 
21 
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Thyme, and Lavender. Planchon has noticed the same fact in sinily 
formations in Provence and Italy, so that it is not the result of 4 
purely local change. The plants of dry localities seem to have 
become more rare in the South of Europe during the q 
epoch. In other words, the humidity appears to have been 
and more generally diffused, as might have been expected in q cla 
epoch. When we compare the formations observed in Provence by 
Saponta, and in Italy by Gaudin, and those at Montpellier, we fini 
that in the latter all the species exist at the present day, whilst in the 
former there is a mixture of extinct species. The quaternary fom. 
mew ty Montpellier appear, therefore, to belong to a more reat 
opoc 

In the Montpellier formation we find figs similar to those of the 
wild fig and leaves of the vine, which indicate the existence of thee 
plants in the South of Europe, anterior, in all probability, to cultur, 
On the other hand, the Olive is wanting. 

It is stated that in France cases have occurred in which inocil- 
tion with Oidium Tuckeri, or the fungus which causes the vim 
disease, has proved fatal to human beings. Wounds accidentally 
made with the instrument used for cutting off the diseased vine shoots 
have presented, according to Dr. Collin (Medical Inspector of the 
Mineral Waters of Saint-Honoré, Niévre), marked evidence of poison 
ing. In some cases the persons thus wounded have died in frm 
twenty to twenty-five days, notwithstanding the most energetic tres 
ment. Messrs. Desmartes and Bouché, of Vitrany, have also concluded, 
from their experience, that deleterious effects are produced by the 
Oidium, but they seem rather disposed to establish a coincident 
between the epidemic development of the Oidium and a great 
frequency of certain forms of inflammation of the mucous membruns 
The subject has been submitted to the consideration of the Acadeny 
of Medicine in Paris. 

Dr. Alexander Dickson has recently examined the morphological 
constitution of the Andreecium of Mentzelia, and its analogy wit 
that of certain Rosacew. He gives the following result of his uv 
tigation of the development of the stamens in Mentzelia aurea. = 
the fact of the greater number of the stamens not appearing ™ 
after the development of the carpels, as well as from ome 
of the peculiar arrangement of the stamens, he believes that her ™ 
Andrecium really consists of five compound and confluent -— 
superposed to the sepals. Dr. Dickson is of opinion that the 
essential difference between Mentzelia and its allies, on the on? . 
and Loasa and its allies on the other, is, that in the forme? the . 
tion of staminal lobes is centripetal, in the latter centrilug™ 
series of genera agreeing in having five compound stamens 8" 
to the sepals. This difference in stamina] evolution does eh 
to Dr. Dickson sufficient to justify the breaking up of the 7 hs 
Loasaces, as has been done by Payer in his ‘ Legons sur Jes Fall! 
Naturelles des Plantes.’ In the Rosacew, where Payer had! = be 
a similarity in staminal evolutions to the Mantzelie, Dr. Dic nay 
lieves that those Andrcecia whose development has been 


1 
q 
0 
0 
| 
t] 
t! 
0 
i 
d 
0 
0 
4 
0 


1965.] Botany and Vegetable Physiology. 451 


leamnged under two types :—I. Aremonia type; stamens super- 
to the sepals, with or without a true corolla. Examples: Are- 
nonia, Agrimonia, Sanguisorba, Poterium. In Aremonia and Sangui- 
srba the stamens are simple ; in Agrimonia they are compound and 
iisinct; and in Poterium, compound and confluent. II. Alchemilla 
. stamens alternate with the sepals; no true corolla, Examples: 
“Alchemilla, Rubus, Rosa, Geum, Fragaria, &c. In Alchemilla the 
dumens are simple. In Rubus and the others the stamens are com- 
md and confluent, with their terminal lobes developed as petaloid 
taminodes (the petals ordinarily so called) analogous to the petaloid 
tuminodes forming the inner corolla of Bartonia, an ally of Ment- 


Dr. Thomas Anderson reports on the state of the Cinchona planta- 
tins at Darjecling, in February, 1865. He states that the month 
bas been less favourable than January, as the cold, which has been 
quite as great as in January, has been accompanied with a very dry . 
ute of the atmosphere. Hail fell on the 3rd of the month and rain £ 
on five days, but with the exception of the 25th and 26th of the month 
uly in slight showers, which did no benefit whatever to the Cinchona. 
The slight increase in growth took place almost entirely during the’ 
lst five days of the month, with the exception of the lowest plantation, 
where about the 17th the plants began to show the first symptoms of 
the return of spring. At the first plantation (5,500 feet above the sca) 
id the temperature has been very low, causing the destruction of at leasi 
rs tiree plants of Cinchona Pahudiana, and affecting a few of Cinchona 

ificmalis, At the second plantation (4,350 feet above the sca) hoar- 


. 


oe frost occurred in several nights in February, but no damage has been 
a oe to any plants at this elevation. Observations on the temperature 
the air have been made with more or less regularity during the 

nonth at the 3rd, 4th, and 5th plantations. At the fourth plantation 
éal (2,550 feet above the sea) the maximum and minimum temperature in 
mn é shade was recorded every twenty-four hours during the month. 
maximum temperature for the month at this elevation was 
rr » Me mean minimum 47°93, and the monthly mean temperature 


: Wb. At the fifth, the lowest plantation (altitude 1,825 feet) fewer 
atic lions were made, as the plantation was visited daily by the 
sth Petson observing, The results from the detached observations there 


ot ere 71°56 as the mean maximum, and 47°77 as the mean minimum, 
onl as the mean temperature of the month. — 

bani, is — number of plants, cuttings, and seedlings in the Govern- 
avolt: ihe tation at Darjeeling, on 1st February, 1865, is as follows :— 
both afte; ia succirubra, 4,780; ©. Calisaya, 23; C. micrantha, 944; C. 


and 
19,829; C. Pahudiana, 5,092—total, 30,168. 


, Of Glasnevin, has recently visited the station in Gal- 
cently visite e station 
ne a for Nectinea intacta. He saw about 40 plants in the locality ; 
niles ‘gy ona dry bank close to limestone. 


mised ttl ‘ Dickson thinks that there are two marked varieties of Pingui- 


be eaves, by the size and form of their 


® Pitayo Cinchona has attracted attention of late, and a Report ‘ 
212 
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has been drawn up on the subject by Mr. Robert Cross,* of which the 


following is an extract :— 


Mr. Clements R. Markham having been impressed with the importance 
of procuring seeds of the species of Cinchona which grow at aud pg 
Pitayo, New Granada, obtained the sanction of the Secretary for India 
employ Mr. Cross in the service. The first writer who described th 
country round Popayan and Pitayo was the Spanish conquistador, (jem 
de Leon. He accompanied the invading discoverers, who, starting from 
Darien in 1536, ascended the valley of the Cauca, and reached Poparan, 
_ The next author who treated of this region was the humane and genetny 

but unfortunate Adelantado Andagoya, who was at Popayan in lit, 
Ulloa, in his travels, gives a brief general account of the Popayan py 
vince. The only modern writers who have preceded Cross are Humbelit 
Caldas, Karsten, and Vigne. Humboldt crossed the paramo of Quiniiu, 
ascended the valley of the Cauca to Popayan in 1801, and went thence to 
Pasto and Quito. During his stay at Popayan he made an excursion t 
the village of Purace. The learned Caldas was a native of Popayan, ke 
was a good botanist and an excellent observer, and he knew the couty 
well. Most of his writings are, unfortunately, still in manuscript, bi 
some of them have been printed in the ‘Semanario de la Nueva Granaia, 
amongst which there is a very valuable geographical memoir writte 1 
1807. Dr. Karsten was for some years in this part of South Amena 
investigating the botany of the Andes. He made notes on the medicind 
Cinchona barks of New Granada. Finally, Mr. Vigne travelled for lis 
amusement from Quito to Bogota, going over exactly the same routed 
Cross, and his travels were published in 1863. Among these wien, 
Caldas and Vigne are the only ones who have gone over the same grout 
as Cross, and no one had given any account of the actual Pitayo fore 
previous to Cross’s visit. Mr. Cross remarks that most persons who har 
written on the Cinchona of the Andes represent it as flourishing amis 
perpetual torrents of rain and mist, without scarcely ever enjoyitg' 
moment of sunshine. He states that this is a mistake. No Cinchow 
could live in such a climate, nor, even if planted in similar sta 
could the trees ripen their seeds, for a certain amount of dry = 1 
sunshine is necessary for the ripening of the capsules, and for = : 
ing in order that the seeds may fall to the earth. The Cinchona 
is certainly moist for about six or eight months of the year, and rae 
vating this plant it is expedient to seek very humid situations, “ 
the mountains of India do not appear to receive the same nee 
moisture as the lofty elevations in America. Nevertheless 4 + 
understood that the natural climate of the commercial Cinchona ro - 
misrepresented by most South American travellers. The Pitayo ‘ait 
differs essentially from the C. lancifolia of Karsten in being 4 pews mot 
tree, often found formerly from 60 to 70 feet in height, but he 
than 18 inches or 2 feet in diameter. with very slender branches, 
small lanceolate leaves, which before falling always assume 4 Lae 
deep red colour. The C. lancifolia to which Karsten refers ex 
wider tract of country than any other Cinchona on the Andes. ri 
however, is much more massive, and bears considerably larger sbits th 
those of the Pitayo Cinchona. This large-leaved Cinchona = 1 
western slopes of the Cordillera Orientale, in situations Pr the city 
ditions favourable for its development, between Pasto a simited 1 
Santa Fé de Bogota; while the finer kinds of Pitayo bark are 


achons, 
* «Report to the Under Secretary of State for India on the Pitayo Cine 
By Robert Cross, 8vo. London, 1865. pp. 60. 
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pr square miles of steep forest-covered slopes to the northward of the 
roleano Purace, which belongs properly to the central Cordillera. The map 
vf the Cinchona region of New Granada, lately made for Dr. W eddel, is ver 
‘neorrect. It represents certain tracts of country as mountainous, and 2 
covered with Cinchona forests, while in reality they are hot arenaceous 
plains, or savannas covered with low spreading leguminous trees, where no 
(inchona ever grew. Karsten states that the bark is not taken from the 
roots of the C. lancifolia, which, in most instances, is true; but this is 
at from the trunks and branches. 
asserts that the C. lancifolia is never likely to become anata, ea thet ih 
poner of the Cinchona trees will rather augment than diminish 
veer 4 of plants, and this may be true concerning his C. lancifolia, 
which no one cares much, as the yield of quinine is often too small 
to cover the expense of collecting ; but as regards the Pitayo bark there is 
me thing very certain, that at the present time there is more difficulty in 
cillecting one pound than there was formerly in collecti hi 4 
cht The Pj ecting one hundred- 
weig! e Pitayo bark will very probably be found the best of all th 
ek for cultivation, as it is said to grow very rapidly, which is a seatbelt 
7 sa pha gp It may certainly be barked when it is six feet high 
ough it would not be an advisable practice to do so before th 
are at least 30 feet high. Bark taken from large trees i Pitay ; er 
to give nearly 4 per cent., while bark taken the sa the: 
trees gave 5 per cent. of quini 
sect oP quinine. All the bark taken from Pitayo is said 
ht te ager The bark sold in England under that name is not 
tthe Weedaton: ut comes from the mountains which border on the valley 
‘de the and from Almaquer and Pasto, and is certainly different 
set ohne olia of Karsten, which as regards quality is very inferior 
Sagat a1 he True Pitayo bark may be known in England by not 
ve Iaarot er than common window-glass—because it is all taken 
sing s, large trees having been destroyed long ago, and by 
particles, on account of so much bark being taken 
collected when alluded to by Karsten is 
‘psa tess than one-fourth of an inch in thickness, but 1 
od ars nearly an inch thick after the epidermis 
om whence the seeds were tal en, and f 
th of quinine. There is therefore little y 
e officinalis of Loxa will prove among the 
tion of both resic ~ climate is like that of Loxa, and even the vege- 
dudes of South “i ns bears a close resemblance to each other. The 
Fede Bogota aaa a from the southward of Loxa to the city of Santa 
hl gry great diversities of character, and even each parti- 
r0 
many of the mountain ridge as if 
. rom top to bott ges appear as if they had been 
whose naked and alm ye and they are separated by deep ravines, on 
acti and Agaves ~ iy perpendicular sides grow only a few stunted 
ninless deserts ect 0 the south-west of the valley of Catamayo, dry 
the northward = _ to the frontier of Peru. However, on passing to 
e86 Vegetation + a pe J the mountainous regions are covered with a 
os, while hivher til above the forest limit are extensive grassy para- 
vith perpetual a css rounded elevations, or conical peaks, covered 
ae Vegetation - but dre Pasto, the loftier regions bear an arbo- 
we grass, or low-s a ot, low-lying plains are mostly covered with 
es the preading Leguminose. From this point, until 
great valley of the M Digs 
he Magdalena, the mountainous region presents 


* Ay » £ 4 


country 
y possesses its own peculiar and distinctive features. 
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a most savage aspect of stupendous precipices, which form a kind of yj 
along the base of the eastern and central Andes. Throughout this yy 
territory, but especially along the course of the central Andes, rung g}) 
line of burning mountains, active spouts of hot mineral water and su. 
phurous vapour, and bubbling mud voleanoes. Don Narciso Lorengapy 
remarks that the principal motive which induced the Government of Inia 
to commence Cinchona cultivation, after overcoming so many difficulties, 
was the fear that the Quina trees would be extirpated in consequence of 
the waste that is allowed in the woods, where they are destroyed by th 
barbarous method of pulling up the roots. Fortunately this destructin 
method, which, without any doubt, would extirpate this precious plant in 
a few years, is only practised in the forests of Pitayo, where it is duet 
the immoderate desire for making money which has taken possession 
the Indians, who own the greater part of the land. But in none of th 
other establishments for the -collection of bark in New Granada has; 
similar practice been adopted. On the contrary, beneficial rules ax 
pen for the conservancy of the woods. ‘The method consists in 
leaving a part of the trunk, about three feet in height, whence shoots my 
sprout, and in clearing away the surrounding trees to enable the rays of 
the sun to penetrate. By this means most of the trees that are cut dom 
quickly shoot up, and, the rays of the sun penetrating to the cleared 
ground, the seeds which fall from the trees germinate freely. This rel 
gives us full confidence that the good kinds of Quinas which exist in this 
country will be permanently preserved. We may conclude that there 
need be no fear that humanity will see itself deprived of this precious 
medicine, seeing that as well in Bolivia, as in Peru, Ecuador, and New 
Granada, the rule of cutting the bark according to a fixed plan is observe, 
and care is taken that the woods are replenished with increased number 
of plants of the best species, while some experiments have been madein 
forming plantations on lands where the best conditions for their growth 
are found. From all this we hope that in a few years we may see valuable 
results. ~ 


M. Thielens, in a communication on the plants of Belgium, 
mentions the following additions to the Flora in 1864:— 
glauca, Corallorrhiza Halleri, Carex depauperata, C. paradoxa, and 
C. ornithopoda. 

On examining the flowers of Fumariace in their early onan 
M. Godron finds them quite regular, but flattened from before back 
wards, as if they were compressed between the axis of — 
and bract. They preserve this regularity in Diclytra, yas ye" 
Dactylicapnos. In these three genera, the two ome F di 
placed laterally, undergo during development an 
fication. The base of each is prolonged into @ short 
spur, and the two nectariferous appendages become finally qu 
regular. The two sepals placed superior and inferior, 
perfectly regular. 

Again in the Genera Fumaria and Corydalis, only one - 
developed so as to render the flower irregular. This sp anal 
becomes larger than its antagonist. Mr. Godron has exit” 


‘ng 
in the petals to the flowers during their developmen pede i 
pressed at the base on one side only. In this way ¢ev? P 
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1866.) 


de nectary and its appendages is prevented. M. Godron made ex- 

‘nents with the flowers of Diclytra, so as to compress one of the 
petals at the base during its development, and he thus rendered it 
ike Fumaria with a single spurred petal. 

In Diclytra and Adlumia the spurs develop at a later period than 
ir Fumaria, and in such a way that the raceme in elongating separates 
the flowers from each other, and allows the free and equal formation 
of spurs. 

The regular form sometimes continues in the Fumaria and Cory- 
iilis, M. Godron has seen Corydalis solida assuming a pelorian 
fom by two or even four petals becoming spurred or calcarate. The 
fowers in this case are sterile. 


Inflorescence of Crucifere.—Bracts are generally wanting in the 
neemes of Crucifere. In some of the characteristic species we find 
bracts occasionally in the lower flowers. In Sisymbrium supinum, 
L, all the flowers are produced with a pinnatifid bracteal leaf, and 
the same is the case with Sisymbrium hirsutum, Lagasc. 

Brassica oleracea has been seen with large oblong bracts in con- 
ution with its lower flowers, while smaller bractlets occurred at 
the upper part of the raceme. Similar phenomena have been ob- 
ered in Erysimum cheiriflorum, Wallr. Arabis Turrita, L., Hes- 
jens matronalis, L., Bunias orientalis, L. Sometimes the lower and 
middle part of the inner face of the bract becomes united to the base 


of the peduncle. This has been noticed in Iberis sempervirens, L., 


and in other Cruciferous plants. Sometimes when the bracts are 
completely wanting, there are traces of the decurrence of leaves at 
the base of the naked peduncle. 

Godron says that, Ist, the quaternary type, with two rows of 
sumens, is the normal condition of Crucifere ; 2nd, that the absence 
of bracts, and the greater or less flattening of the peduncle ; the more 
ar less depressed form of the flower bud; the slight irregularity of 

e calyx, the absence of two stamens in the outer verticil of the 
idrecium, and often of the two glands on which they rest, and 

y the abortion of two carpellary leaves, are determined by a 
Mesure which is exercised from within outwardly on the flowers of 
tucifere ; 84, this pressure is owing to the accumulation of flowers 


Which are developed in great numbers at the summit of the Inflo- — 


— in its corymbiform state, and which are naturally restrained 
ered in their evolution, as well as to the resistance which is 


ww to this expansion by the accumulated leaves which surround 
‘rescence at its origin. 
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IV. CHEMISTRY. 
(Including the Proceedings of the Chemical Society, 


Except in organic chemistry, and here only in those researches whic 
interest but the most advanced chemists, there is little of importane 
to report. It would be wrong, however, in an English Jouml 4 
pass without mention the valuable papers presented to the Royal § 
ciety by Messrs. Frankland and Duppa, “ On the Acids of the Lact 
Series, and on the Synthesis of Butyric and Caproic Ethers fro 
Acetic Ether.” No less valuable is the paper “On the Hydrocarbag 
of the Series C, H,, + 2,” contributed by Mr. C. Schollemmer, 4 
these papers throw important light on the constitution of the so-called 
organic compounds, and will be studied with much interest by all who 
watch the wondrous development of this branch of chemistry,* 

In inorganic chemistry there are a few things of scientific and tec. 
nical interest to which we may more particularly refer. As» curow 
experiment and striking illustration of the play of ‘affinities, we my 
notice a reaction described by J. Schiel.f Into a stoppered botth 
filled with perfectly dry chlorine, he introduces a sealed tube contan. 
ing peroxide of silver. He then shakes the bottle and breaks the tal, 
and now in a few seconds finds that the bottle is filled with oxyge, 
which the chlorine has replaced. Peroxide of silver is rather diffcal 
to produce, but the same experiment may be shown with the onde. 
longer time being allowed for the displacement of the oxygen, 1 
succeed, perfectly equivalent amounts of chlorine and the oxides mut 
be employed, or the latter must be in excess. 

A new and very easy way of obtaining oxygen has been receatly 
described by Fleitmann.t He takes a clear solution of ordinary ctlb 
ride of lime (hypochlorite) and adds to it a mere trace of fredlp 
prepared moist peroxide of cobalt, and then heats the mixture to « 
80° C. At this temperature oxygen is freely evolved, and the whole of 
the hypochlorite is reduced to chloride of calcium. According tot 
author the peroxides of cobalt have a variable composition, and fi 
explain the above reaction he supposes that a lower oxide ab 
oxygen from the hypochlorite to form a higher oxide, which 1s ml 
diately decomposed again into the lower oxide and oxygel. ver 
tion of the oxide of cobalt is thus seen to be exactly similar to thst 
nitric oxide in the manufacture of sulphuric acid. 

In connection with the above we may mention that valet 
pears to have proved the existence of cobaltic acid, Co0,,8 van" 
finds to be a very unstable body. A potash salt of the acid 18 0 
by boiling one part of spongy cobalt with one part cf caustic p? 
dissolved in three parts of water, until a dark blue solution te 
cured. The addition of sulphuric acid to this solution liberates "e" 


* All the above papers will be found in the ‘ Proceedings of the Royal Gc 
vol. xv. pp. 164, 191, 198. 

| +t ‘Annalen der Chemie und Pharmacie,’ December, 1864. 

+ Tbid., April, 1865, pp. 64. 

§ ‘ fiir prakt. Chemie, vol, xe, p. 215. 
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balt being precipitated. Sulphurous acid is converted 
with the protoxide of cobalt. 

The decomposing action of lead upon pure water has been illus- 
ited by an experiment of Stolba,* who found that on boiling pure 
ater with a relatively large quantity of lead in foil or granulated, 
hydrogen was somewhat freely evolved, and a strongly alkaline fluid 

ined in the flask. 
ao has described ¢ the action of sodium amalgam on some 
niallic salts. Ferric and chromic chlorides he found to be quickly 
laced to ferrous and chromous chlorides ; in time the whole of the 
shrine was withdrawn and iron and chromium amalgams were 
ihuined. The chromium amalgam was a fluid and very unstable 
compound, 

* of the most original and important recent contributions to 
chemical knowledge we have to notice is the paper presented by Mr. 
Gore to the Royal Society “On the Properties of Liquefied Hydrochlo- 
rie Acid Gas.” Anhydrous hydrochloric acid the author found to have 
Quay w acid properties. Solid extract of litmus dissolved but slightly in 
bottle HMM the liquefied acid forming a purple or inky solution. Metals which 
nail: lissolve easily in a dilute solution of the acid were scarcely affected ; 
‘tub, HME even caustic lime remained in the liquid unattacked. Those oxides 


a 


veel, attacked were but slowly converted into chlorides ; the same was ob- 
ficult wrved with the carbonates, but no bubbles of gas were scen to escape 
ide, HE ftom the liquid. The latter circumstance may be easily accounted 
= fur, however, since the author has shown in a former paper that hydro- 
must 9 and carbonic acids may be condensed together, forming one 
iquid, 
ently The properties of the new metal, Indium, discovered by Reich and 
chlo- HA Richter (see ante, p. 87), have been further investigated by Wink- 
al ttt The metal resembles platinum in appearance. It is soft like 
Por lead, and may be easily cut with a knife. Heated to bright redness, 
leo! HM it volatilizes and burns with a blue flame, forming an oxide InO, 


o the J hich is deposited as a yellow powder. The reactions of the metal, 
i Sgwven by Winkler, are much the same as those given by the dis- 
rac ‘rerers; but the determinations of the atomic weight differ con- 
- ee Reich and Richter gave the atomic weight as 74:14 
ee a but Winkler’s experiments lead to the number 35-918 
; hy Further researches on this metal, which has hitherto been 
' Obtained in very small quantities, will, no doubt, clear up these 

rap pancies, 
vd oh ry of considerable importance was contributed to the Lite- 
hilosophical Society of Manchester, by Dr. F. C. Calvert 
will be found in the ‘Chemical News,’ vol xi. 
to the action of sea-water on certain metals and 
| aria therefore will interest all concerned with shipping. We 
i * Pass Over the laboratory experiments, and quote only the results 
"se made by immersing plates of the metals, 40 centimetres 


* ‘Journal fiir prakt. Chemie,’ 1865. 
‘Chem. Central Blatt,’ No. 17, 1865. 
+ ‘Journal fiir prakt. Chemie,’ No. 1, 1865. 
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square, in the sea. The plates were left suspended in 

flax rope fora month. At the end of this time it wag on 
following amounts of the metals had been dissolved :— 


Grammes, 
Iron . . 99 +30 


The results obtained with brasses, and Muntz’'s metal, show that 
these are much less acted on than pure metals, and there can by 
doubt, the authors say, that shipowners derive great benefit from em. 
ploying them. The great loss in the case of iron shows the neces 
for a good protective coating for vessels made of that material, 

Another paper of much technical interest was presented to th 
above-named Society by Messrs. Caro and Dancer. It was “On th 
Injurious Action of Alkalies on Cotton Fibre.” A paper on the sum 
subject, and evidently based upon a study of the same material, vu 
read before the Chemical Society, by Dr. F. C. Calvert, and wil 
found in our account of the Proceedings, given below. It wil 
sufficient to say here that the writers are in accord as to the injunow 
action of alkalies on cotton, and manufacturers wiil, no doubt, dis 
continue the use ofsilicate of soda as a dressing. 


PROCEEDINGS OF THE CHEMICAL Soctery. 


In the course of the last three months several papers of consi 
able practical interest have been communicated to the Society. The 
first of these was by Dr. F. C. Calvert, “On the Action of Silicate 
and Carbonate of Soda on Cotton Fibre,” in which it was shown thi 
cotton fabrics, impregnated with the silicate, became in the coune 
time perfectly rotten. 'Two explanations of the action were 
1. The silicate decomposed by the carbonic acid of the atmospher 
deposited silicate in the cotton-cells, distending and rending the cell 
and so weakening the strength ofthe fibre, while the carbonated e 
which has also an injurious influence on cotton, remained 1D co il 
Secondly, it was suggested by Mr. W. Crum, that cotton fibre! : 
might have the power of fixing silica without the intervention’ 
carbonic acid, and thus a caustic alkali would be liberated o 
cotton. 

Mr. Abel, from the results of experiments he had mate ur 
canvas, believed that the cause of the rottenness was mechall ike al 
not chemical, since fabrics impregnated with a neutral sallt, ad 
phate of magnesia, became weakened, no doubt by the deposition 
solid matter within the fibre, and the distension caused by iw 
zation—an opinion which was supported by Dr. Franklan i 
quoted the familiar fact that the strength of cotton and linen 

aired by the action of frost. | 
' At the same meeting Dr. Calvert showed some Crystallized ap 
of Phenic Alcohol, or Monohydrated Carbolic Acid, and é 


| 
reasons for preferring to regard the monohydrated oxide of pheny 
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t as an acid. The compounds which this body 
are of a very indefinite character. It may be 
iid without loss from an alkaline solution, and although it 
jarbs ammonia with avidity, it parts with it again when heat is 
yplied. When, however, the ammoniacal compound or mixture is 
ated under pressure, aniline and water are formed. The so-called 
vid and the hydrate here spoken of both dissolved oxide of lead, 
vi sem to form a definite compound C4, O.+2 F, VU. 
A paper, by Mr. Church, on some Cornish minerals, communicated 


ae le ame evening, will be found noticed in its proper place. — 

rhe Anote by Mr. C. L. Bloxam, on the action of Chlorine upon 
aati gvaious acid made known the curious fact that in the reaction of 
eee, tee two bodies at a moderate heat, one portion of the arsenious 
1to te Ha Mit becomes oxidized at the expense of another, and thus terchloride 
On ty Ma wsnic and arsenic acid are formed. The latter combines with 
pe — fo to form a transparent glass, having the composition 
1A8(),, As.O,, 

a At another meeting Mr. Bloxam read a paper ‘On the action of 
vill of Ammonia on freshly-precipitated Sulphide of 
juris (ipper,” by which it seems that a double compound of sulphide of 
it, dis a HPT And sulphide of ammonium is formed. It is a very unstable 


alt, which by great care can be obtained in vermilion-red crystals, 
very like those of chromic acid. 

At the same meeting the same gentleman read some interesting and 
Niluable notes on qualitative analysis. The first related to the reduc- 
hon of binoxide of tin by cyanide of potassium. Sulphate of potash is 
diten found ag an impurity in commercial cynanide of potassium, and 
when binoxide of tin is fused with such a mixture sulphides of potas- 
dum and tin are produced, which combine together and dissolve when 
the fused mass is treated with water, thus causing a considerable loss 
fin, In some'cases both stannic and stannous sulphides are formed, 
ud when commercial cyanide is an anaylsis both of these should be 
naked for; the latter will be left as a black powder when the fused 


ontack whtion on the addition of hydrochloric acid. | 

itil Another note related to the detection of Zinc. Mr. Bloxam recom- 

jon ot RE Meads that the supposed sulphide of zinc precipitate should be dis- 

mn the BR “red off the filter with hot dilute nitric acid, and the solution mixed 
- ‘very minute quantity of nitrate of cobalt. The whole should 

upd " be precipitated with carbonate of soda, the product collected in 


a ‘iter, washed, dried, and afterwards incinerated on platinum foil, by 
all which the gr 


{ in een compound confirmatory of the presence of zinc is 
“al: bec m Af the green colour should not be apparent at first, it will 
"y “isible when the residue is moistened and crushed. In this 


who may the Profe 
le identified. 


de hide ang for magnesia in the filtrate, from the ammonia and 
soe are} "th ‘Mmonium precipitates with phosphate of soda, a flocculent 
ale sometimes makes its appearance at once, and obscures 

reaction. This precipitate Professor Bloxam has 


ssor said that issssth part of zinc in solution might 


uss 18 dissolved in water, and the former will be separated from the | 
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found to be phosphate of alumina, formed in consequence of the ¢ 
solubility of alumina in ammonia, and in sulphide of nese 

Lastly, the same author read a note showing that in minute mj 
exact analyses the mineral constituents of filter paper must be taken 
into-account. <A careful analysis of the ash of such paper has show 
it to consist chiefly of clay and carbonates of lime and mame 
with ferric oxide ; but besides these, sulphates of potash, soda anj 
lime, with traces of phosphoric acid and oxides of cobalt and lead 
were present. 

In an interesting communication “On the Periodides of some (p. 
ganic Bases,” Mr. Tilden made known the existence of several pop 
compounds having a constitution like that of the iodo-sulphate ¢ 
quinine, and possessed of similar optical properties, For a fal 
account of these bodies we must refer the reader to the ‘Joumld 
the Chemical Society’ for April. | 

A paper, read by Dr. J. H. Gladstone, “ On the Specific Refrain 
Energies of the Elements and their Compounds,” belongs to Physic 
rather than Chemistry, and will be noticed in another place, 

The last paper we can notice was by Dr. Miller, “On some Point 
in the Analysis of Potable Waters.” The greater part of this valubl 
paper was devoted to an account of the method pursued by the authe 
in the determination of organic matters. It is well known that th 
greatest discrepancies sometime occur in the statements of difierat 
chemists regarding the same water, and Dr. Miller described the prect- 
tions necessary to ensure exact results by the incineration process, Ie 
also described at some length the mode of determining the amomtd 
oxidizable organic matter by meansof a standard solution of perm 
ganate of potash. This reagent, although it does not discriminate» 
tween different kinds of organic matter, still affords tolerably preas 
indications of the quantity present, and moreover is most readily 
on by those matters which are most objectionable in water. In reply 
to the objection that the presence of nitrites might affect the test, Dr 
Miller said that it was easy to discriminate between these and 
organic matters, since the former decolorized the solution isl) 
_ and the action of the latter was progressive ; so that the pink yer" 

might be added until the water became permanently coloured, 
subsequent slow decolorization might be set down to organle 
As a positive test for the presence of nitrites, the author om 
proposed by Dr. Price, viz. a solution of icdine of potassium an 
with a drop of dilute sulphuric acid, but we may : tate that a 
open to a fallacy, since iodine is . et free when chlorides au pa 
are present, and nitrites altogether absent. For the determiae ti 
nitrates, Dr. Miller recommended the process of ‘Dr. P ugh, ‘ oh fl 
no doubt well known to our readers. In the discussion we 
lowed, the advisability of adopting a uniform method of = al 
sults of an analysis was strongly dwelt upon by several chem we 
it is to be hoped that the publication of this valuable pepe + 
tribute to that end. It was announced for publication in & ra 
ing number of the ‘ Journal of the Chemical Society, ™ 
probably have occasion to refer to it again. 
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V. ENTOMOLOGY. 
(Including the Proceedings of the Entomological Society.) 


\ yost important contribution to Natural History as well as to Ento- 
nology has just been published by the Linnean Society. It is an 
ytide by Mr. A. R. Wallace, “On the Phenomena of Variation and 

phical Distribution, as illustrated by the Papilionide of the 
Vayan Region.” It is of course written from the Darwinian point 
if view, but is especially valuable as embodying the observations made 
by the author on that particular family of butterflies during his long 
wi arduous explorations in the Eastern Isles. We can only give a 
brief abstract of a paper which occupies nearly 71 quarto pages, and 
regret that our space will not permit a more detailed analysis. 

The greater sensibility of the diurnal Lepidoptera to modifying 
auses is well known, and therefore in no other families of insects 
is there so much difficulty in determining what are species and what 
uly varieties. The definition of Pritchard, that “ separate origin and 
distinctness of race, evinced by a constant transmission of some cha- 
ncteristic peculiarity of organization,” constitutes a species, is 
wopted by Mr. Wallace, so far as when the difference is not confined 
toa single peculiarity, and leaving out the question of origin. To this 
it may be objected that practically it will be all but impossible to tell 
what peculiarities'are constant, or transmitted from generation to 
gueration, in the great mass of specimens that may come under the 
tye of the Entomologist. Besides, Ist, simple variability, Mr. Wallace 
disinguishes—2nd, polymorphism (or dimorphism) ; 3rd, local forms ; 
tt, coewisting varieties ; 5th, races or subspecies ; and 6th, true species. 
By ample variability the author includes “ all these cases in which the 
‘eclic form is to some extent unstable.” Closely allied to some of 
lise variable species are others, which, though only slightly differing 

mthem, are constant and confined to limited areas. These local 
forms are treated by Mr. Wallace as distinct species. Polymorphism 


mt dimorphism implies the coexistence of two or more distinct forms 


the same locality, “ occasionally produced from common parents,” 
. union of these distinct forms not producing intermediate varieties, 
? reproducing the parent forms unchanged. Several curious cases 
euerally confined to the female sex) are given, but the phenomena 


more clearly understood by the following illustration :—Sup- | 


back bete-eved, flaxen-haired Saxon man had two wives, one a 
rays red-skinned Indian squaw, the other a woolly-headed, 
le Pes hegress,—and that instead of the children being mu- 
a town or dusky tints, mingling the separate characteristics 
hk oo In varying degrees, all the boys should be pure Saxon 
mothers a father, while the girls should altogether resemble their 
th “va Swould be thought a sufficiently wonderful fact ; yet 

, mena here brought forward as existing in the insect world 
woducin po extraordinary ; for each mother is capable not only of 
aly 8 male offspring like the father, and female like herself, but 


of producing other females exactly like her fellow-wife, and alto- 
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gether differing from herself.” Local forms or varieties are, it g 
to us, scarcely distinguishable from races or subspecies ence t tha 
the differences are slighter, but surely this is not sufficient te 
tute a distinct phenomenon. The coewisting variety “is somentg 
doubtful case.” It is “when a permanent and hereditary form exis 
in company with the parent or typical form, without Presenting thow 
intermediate gradations which would constitute it a case of sinh 
variability.” This can only be distinguished from dimorphism by 
direct evidence of the two forms breeding separately. Races ot a, 
species : “ these are local forms completely fixed and isolated,” and y 
we have already said, are treated by Mr. Wallace as species, 4s 
however, it is admitted that “these may and probably have been & 
rived from a common stock,” it seems more convenient to use the wu] Mae 
subspecies than to obliterate the distinction between an ordinary vl ae | 
marked form and what is avowedly often only a slight though pem. wl 
nent modification, by calling both species, albeit it may be desinth fam ™@ 
in some cases that they should have a specific name. 1 

Species.—Here Mr. Wallace, notwithstanding the Pritchard dei. 
nition, confesses that ‘we have no means whatever of distinguishing ol 
so-called ‘true species’ from local forms and varieties; but the ap. iy MY 
rience of any one who has studied any large family of insects wil | 
confirm this assertion that in many instances ‘ not single species bi sa 
whole groups’ have, from the accumulation of materials, been poo i ™ 
to have ‘no definite specific limits.’” 

This is, however, scarcely sufficient to prove the origin of speciesly HM 
variation and selection, though it shows that the permanence of speces in 
is ee to be depended on within any limits than can at present h 
defined. 


So far as the phenomena of variation among the Papilionidem 


influenced by locality, Mr. Wallace has come to the following contl- : 
sions :—1, the species of the Indian Region (Sumatra, Java al 
Borneo) are almost invariably smaller than the allied species inhsbi- . 
ing Celebes and the Moluccas; 2, the species of New umes ul - 


Australia are also, although in a less degree, smaller than the neares 
species or varieties of the Moluccas; 3, in the Moluccas wer " 
the species of Amboyna are the largest; 4, the species of Cele 
equal or even surpass in size those of Amboyna; 5, the speci®" Bag 
varieties of Celebes possess a striking character in the form of thea 
terior wings, different from that of the allied species and varieties 0 : 
the surrounding islands ; 6, tailed species in India or the Indian heg r 
become tailless as they spread eastward through the archipea. ¥ 
We are unable to enter into any of the numerous deta E u Me 
in illustration, but they furnish in the author’s opimon vi ae 
corroborative testimony in favour of the doctrine of the sich se 
species by successive small variations.” As to the causes ¥ r 
led one group of butterflies to imitate another, the author rie m 
Mr. Bates, that the object of mimicry “ possesses some Means 
(probably in a peculiar odour or taste), which saves 1 -_ / 
and the imitating groups “thus gain an advantage 12 4 © Tt woul 
persecution similar to that enjoyed by those they resemble. 


Li 
| | 
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whinly have been more satisfactory if we had been furnished with 
uy evidence of these persecutions which are supposed to have led to 
ach important results.* Notes are given of 123 species of Papilionide 
longing to the Malayan Region, ranged under the genera Ornithop- 
ina, 16 species ; Papilio, 103 species ; and Leptocercus, 4 species ; 
tat for these, and the remarks on their arrangement and geographical 
idribution, we must refer to the paper itself, which is illustrated by 
yren coloured plates. Unfortunately, however, the upper surface of 
fe wing on one side and the lower on the other, are represented in 
wh figure, and this gives an awkward appearance to the whole, and 

deprives them of all esthetic value. | 
The difficulty as to what are species and what only varieties, 
weives an illustration from Mr. F’. Smith’s paper “‘ On the Species 
ui Varieties of the Honey-Bees belonging to the Genus Apis.” (‘ Ann. 
ad Mag. Nat. Hist.,’ vol. xv. p. 372.) Mr. Smith had described 
trenty species; Dr. Gerstaecker, with the exception of two species, 
wparently accidentally overlooked, reduces these to four. In the 
B jer above quoted, its author now limits them to eight. In the same 
wlume of the ‘ Annals ’ (p. 182), is a translation of Professor Schiodte’'s 
per “On the Classification of Cerambyces, with particular regard to 
ie Danish Fauna.” The author is patriotic enough to adopt the 
imal names of his countryman Fabricius, and he even finds it 
“necessary to return to that point to which Fabricius had carried our 
ystematic knowledge, and to continue where he had left off.’ Many 
if his suggestions have been anticipated long ago, but the Professor 
8 apparently not aware of Dr. Leconte’s contributions to the 
american Scientific Journals, or of the still later works of M. James 
Thomson and others, A long account of the Chigoe (Rhyncoprion, 
more correctly Sarcopsylla penetrans) is furnished by Karsten to 
lie ‘Bulletin de la Société de Naturalistes de Moscou.’ It is only the 
femdated females which are parasitic. They establish themselves 
the skin, generally under the toe-tails, and soon attain an 
“nous size; when all the eggs are developed and deposited, the 
‘upty and shrivelled body is supposed to be thrown out, but whether 
are developed in the ovary, or from the eggs after deposition, 

has not yet been ascertained. | 

‘Tab iingular instance of parasitism has been recorded in the 
‘ “yer Monthly Magazine’ (vol. i. p. 281). One of the 
. utterfles (Pieris rape), on emerging from the pupa, was found 
ve two little yellow cocoons of Microgaster glomeratus, containing 
saregy up in the wings. The butterfly lived for some days, and 
ping that the wings never attained their full size, was otherwise 
€ichneumon flies, however, it appears, were dead. The 


oltr’s explanation is this:—“ It is well known that, as a rule, the 


* At & meetin . . . 
mh; ting of the Entomological Society (May 2nd, 1864), when this 
ject Mr. Bates said it was an thing in this 
Pontix by birds. Mr. Wallace admitted that he had 
dividuals of ©s pursued to any great extent. Major Cox had seen forty or fifty 
Dagon fies : @ moth (Brephos notha) destroyed by tom-tits in a single morning. 
ere also suggested as being destructive of butterflies. 
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female Microgaster deposits a large number of eggs in one larva, ay 
it is probable that a larva, once attacked, is freed from further mols 
tation; the parasites knowing instinctively that the larva could onl 
nourish a certain quantity to maturity. Possibly, therefore ‘ 
Microgaster attacking the above larva was disturbed after laying bat 
very few eggs, and the produce of these was not sufficient to destroy 
the Pieris larva. If the parasites had not escaped previous ty 


the transformation of their victim into the pupa state, they would 


naturally be unable to force their way through the hard pupa skin: 
and, as it seems, would form their cocoons inside, and be a nu 
by the struggles of the butterfly to escape.” bo 
M. Abbé de Marseul has given descriptions of the Histeide be) 
collected by Mr. Wallace, in ‘ L’Abeille.’ There are 101 species ¢ o 
which 54 are new. Dr. A. Dohrn continues his descriptions of Ney 
Dermaptera in the ‘ Stettiner Entomologische Zeitung,’ The fowh 
‘trimestre’ of the French Entomological Society has not yet bea 
received. 
ENTOMOLOGICAL Society. Ar 
At the March meeting of the Society, Mr. M‘Lachlan read a jue, a 
entitled, “Trichoptera Britannica: a Monograph of the’ Britis ne 


species of Caddis-flies.” 124 species are described, belonging to fury Ia 
three genera. Mr. Pascoe read a paper “ On Generic Names havig : 


the same Sound,” in which he strongly deprecated the practice recent « 
adopted by some Continental naturalists, of changing generic nama vee 


whenever they happened to differ but slightly from previous name, bt 
At the same meeting it was announced that the Council of the Soaey 
had determined to offer two prizes, of five guineas each, to the autho bl 
of the two best Essays or Memoirs on the anatomy, economy, " Hi). 
habits of any insect or group of insects which is in any Wye my 
viceable or obnoxious to mankind. é 

At the April meeting, Mr. Bates read a paper “On Agra, 8 ga 
of Carabide. The species are arboreal in their habits, and poss 3m 5’ 
crepitating powers, the explosion not being audible, but capable De 
being distinctly felt, and leaving a stain upon the fingers. oo hen 
were 140 species described, mostly by the Baron de Char ri 
Mr. Bates now adds sixteen new species taken by himself A tha 
Amazon region. Some very peculiar. kinds of galls (if some 0 F ben 
were really the productions of insects) collected by Mr. Low ele 


Syria, were exhibited by Mr. W. Wilson Saunders. An ext sy Iai 
a letter was read by Mr. Pascoe, in which the writer mentone pre 
the sounds emitted by a species of Balboceras found bp sear” ad 
hard roads at Gawler, South Australia, were caused »Y rubbing and 


tarsi against the coxe. Some doubts were expressed as 10 the act 
racy of the writer’s observations. 1 «De. 

At the meeting in May, the Reverend Hamlet Clark - io 
scriptions of new Phytophaga from West Australia.” Amoi” Hi On 


Ipide; tit 
was a very abnormal form belonging to the family — ty te po 


a leaping insect, but the saltatorial power 1s given no 
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rior legs, a8 18 otherwise invariably the case, but by the interme- 
‘ate, the femora of which are thick, robust, and tolerably elongate, 
sth curved tibie. It was proposed to be described under the name 
{Thaumastomerus viridis. Mr. Bates read a paper “Ona New Species 
tAgra, from the Collection of Mr. W. Wilson Saunders ;” and Mr. 
Smith read “Descriptions of some Species of Hymenopterous 
wets belonging to the families Thynnidw, Masaride, and Apidae.” 

In the last part of the Journal, at page 285, it was stated that the 
smber of members of this Society was but ninety-seven. This, 
however, comprised those only who had paid their subscriptions for 
the year, not those who had compounded, or who.were in arrears, 
The real number was, at the time, about 140. 


VI. GEOGRAPHY. 
(Including the Proceedings of the Royal Geographical Society.) 


Ar one of the latest of the meetings of the Royal Geographical 
Society, an eminent authority on geographical, as well as other 
wientific matters, spoke with somewhat of nervous excitement, of 
what he considered the want of attention paid by the scientific men of 
fugland to a foreigner, then lying on a sick bed: he spoke of 
Liewtenant Maury. Within a few days after leaving this learned 
Society for the sick-bed of his friend, Admiral Fitzroy himself lay 
stetched upon the bed of death, stricken by a hand no longer guided 
bythe light of that reason which has founded a new science amongst us ; 
bit moved by frenzy, of which the excitability of the former evening 
tal been but the prelude, the flicker as it were of the summer lightning 
before the storm began. The over-taxed brain broke down amidst its 
wrk, That work has become a household word among us. In look- 
ug for Admiral Fitzroy’s forecasts of the weather, we are apt to 
inget the earlier tributes which he paid to science. In two voyages 
ui the ‘Beagle,’ in the latter of which he was accompanied by Mr. 
at Bay performed important work in surveying the southern 
sn ts and by describing what he had surveyed, he made per- 
; a 8 discoveries. His researches on meteorology have placed 

ut subject on the footing of a science, and whatever discoveries may 
tae cei m this direction, will have to be attributed to the 
and arrangement that he has introduced amongst the 
Pegudgin : “sd well-known facts, and to his patient abstinence from 
ides “yy ere the temptation must have been very great. Be- 
a” miral Fitzroy was at one time a member of Parliament, 

twards Governor of New Zealand. 

me ied bro and a less known man, Henry Christy, had just been recom- 
nyse Ie “a ee of the Royal Society to be honoured with the 
Origin lyin b RS. after his name, but death forbad the investiture. 
deinen ew he had devoted his later years to travel and scien- 
. sige chiefly in reference to the early history of mankind 

ope customs and in antiquities of savage nations. He ex- 
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[July 18 
plored that extremely interesting and little known country, Mexico ig 
company with Mr. Edward Tylor, the author of ‘ Anahuac,’ a work ¢ th 


great research, and still later of a very thoughtful, carefully 
lected, and judicious book, entitled ‘ Researches into the Early History 
of Mankind.’ ‘These two works of his friend and Companion indicats . 
the line of research of Henry Christy, and in him the scientific world 4 
has to regret a patient collector and a learned thinker, Mr. 


was no mere musty antiquarian; but his sympathy and his charity : 
were warmly extended to many in their need—to the Irish during the Ha 
famine, to the Danes during the war. 2 

After our losses, let us reckon our prospective gains, Next in in- ke 


portance to the exploration of the neighbourhood of the North Pole, D; 
which we defcr noticing until we come to the proceedings of th 
Geographical Socicty, ranks the proposal for the exploration of Pile Hi }, 
tine. This is certainly an association of things new and old, vhid Hi jy 
ought to keep us in mind of our own ignorance, and make usalith Hi }, 
humble as to our scientific acquirements.. That the country moti. Hq 
teresting to us, not only on religious grounds, but even ona me HM ( 
historical basis, —for the history of the Jews is the oldest, and of di Hi i 
histories the best known of all,—that this land should be so lith Him }, 
known to us that we cannot determine very many important localities; Hi jy 
that we should know nothing, comparatively speaking, of its go- HM 4, 
logical formation; and that the remains of its ancient races on Hi ¢, 
hidden beneath the soil, have never been disturbed by the spade d HM fy 
the explorer, is extraordinary, to say the least of it, and if weal Hy & 
afford, for a time, to forget the disgrace which this entails upon 65 i fy 
may be a most fortunate circumstance, since all that may be hen 3m }, 
forth brought to light will be most carefully preserved, and accunle Hi yy 
note will be taken of the position and accompaniments of each sp Ti 4 
rate discovery. The survey of Jerusalem and of the level of te ‘ 
Dead Sea by the sappers under Captain Wilson, R.E., has suggested HA 
to a body of clergymen and laymen the propriety of forming «fit e 
similar to the Assyrian Exploration Fund, for extending this kind dy 
survey and increasing its uscfulness. There is much in the gong u 
of the Holy Land, especially in the condition of the valley of ] 
Jordan and the Dead Sea, that will excite the curiosity of the lovers i 
of this science. The architecture of this country, perhaps, affords # ! 
wider scope than any in existence, since we have Jewish, Rowil, ae i 
Crusading, and Moslem modifications, all embraced within 4 re 
area, though extending over a vast period of time. Probably 4 y 
unimportant light may be thrown upon the origin of our va itt 
Norman style, as originating from the influence of the “ae 
and Moslem buildings upon one another. Again, the Holy s! hers 
ever afforded a bone of contention for sects and tet bys 
wrangle over. Many of these must be, once for all, determmet 
really careful survey, and the pretensions of such men ee the 
and Mr. James Fergusson will be estimated at their full vale 
botany, zoology, and meteorology of this country all — . . 
and though they havo received some light from the labours 


ffoct much 
and others, and though a survey cannot be expected to effect 


J 
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fe short time which can be allotted to it, nevertheless its researches 
iy afford a nucleus about which many now scattered facts may accu- 
nulate and add much to our very scanty information. The matter 
vsolves itself into one of money. If the means are forthcoming 
mich may be done, and that they will be so forthcoming the success 
f the Assyrian Excavation Fund gives good promise. It is to be 
hoped that if this expedition is sent forth upon a really substantial 
bsis, its work will not be confined within too narrow geographical 
limits, The country east of the Sea of Tiberias, J erash, and the 
neighbouring cities, as well as the more southerly districts of Moab, 
te, are practically unknown, whilst Laborde’s work on Arabia 
Petrea leaves much to be desired in that locality. 

The two great volcanoes of Europe, /Etna and Vesuvius, have 
ben for some time exhibiting signs of uneasiness. Whilst an eruption 
las actually taken place in the former, the latter has been reported to 
live its crater filled with seething lava, and to be capped by a 
aspicious fire and smoke. Earthquakes have been felt in Malta, 


Corfu, and other adjacent lands. But Avtna has afforded a mag- 


uificent spectacle. From seven mouths the molten mass of lava has 
leen belched forth over hill and dale, and the whole neighbourhood 
ms been terrified by the incessant noise, the lurid fires, and the 
destruction of cultivated land. Some of the sounds from the upper 
aters have been compared to the rapid blows of a smith upon his 
forge, and if the ancients ever heard such sounds, it is not to be won- 
ded at that they invented the story of the Cyclops to account 
lor these marvels. The French Government, who are never behind- 
din any scientific investigation, have sent out a Commission, of 
which M. Fouqué is one, to determine the nature of the eruption. 
cording to his report, the deep valleys and the sub-divisions of the 
fteams have delayed the progress of the lava, so that no very exten- 
alve district has been destroyed. The vapours arising from the 
miption have been divided by him into four classes : (1) the dry, con- 
uuing salt, brooding over the incandescent lava ; (2) the acid, with 
wich Water, in those places where the heat was above 400°; (3) the 
¢, where the thermometer stood between 100° and 400°; and (4) 
. carbonic, amid the lower temperatures. All these have been 
“erved, classified, and tested. It is rather remarkable that but 
A ¢sulphur has been perceptible ; chlorine being on the other hand 
4) “mmon, Several photographs have been taken by M. Berthier, 
the expedition for that purpose. 
® interior of South America is about to be explored by Mr. 


a Bartlett, who intends to continue the researches in Natural 


sind gun by Mr. Bates. The Brazilian authorities have re- 
ase many. patemen with great civility, and have remitted in his 


of th of the vexations, as at the best of times they always will 
© Uustom-house. He reports that three lines of steamers now 


re Up the river Amazons, dividing amongst themsclves a distance of 


oni miles, beyond which again for nearly 500 miles navi- 
open to large vessels, 


te again looking forward to an Atlantic Telegraph, executed 
2K 2 
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with more care and forethought than the previous unhappy failure 
At the same time that this cable is about to be laid, a project fo 
uniting the western coast of America with Asia is on foot ; and, iti 
said, begun. From San Francisco the wires are to travel norh. 
ward along the coast of British Columbia, traversing forest, fel 
and river, until they have crossed the. almost unknown districts ¢ 
Russian America. Leaving Cape Prince of Wales, they will ym 
Behring’s Straits, where it is only thirty-six miles wide, and vil 
again descend the eastern coast of Asia to the river Amoor. Iti 
hoped to reach this point as soon as the telegraph from St. Peer. 
burgh, and then we shall be in almost direct communication wih 
British Columbia, and even California. 

Central Africa, that exercising ground of incipient geographer, 
contributes but little to our chronicle this quarter. M. Eugéne Jacque 
Marie de Pruyssenaeve died at Harab-al-dunia, near Khartum, on the 
15th of December last, in his thirty-ninth year. Mr. Gerard Rolphs 
has started from Tripoli towards Timbuctoo, aided by supplies from 
Germany and our own Geographical Society. Dr. Mann, of Maritz 
burg, in Natal, has published the abstracts of six years’ meteorologial 
observations at the Observatory on that spot; according to these ob 
servations, the mean temperature nearly coincides with ‘that d 
Adelaide in South Australia, a district some way further south, bi 
having a hot and probably arid continent cf land to the direct uot 

of it, whereas Natal has land to the west only with a tendenqy 
wind from the east. The amount of rain is greater than in London, 
though it falls upon fewer days in the year. Lightning was visible 
on 129 days in the year. The range of the thermometer is noe 
treme, being from 97°1° to 29°, or only 68°1° Fahrenheit. Of the 
38°3 inches of rain that fell in 1864, the wettest year observed, 362 
inches fell during the tropical showers of six wet months, leavin 
only 2°1 inches for the remainder of the year. 

The captives in Abyssinia still remain in prison, and there a 
little probability that either they or Captain Cameron, the bn 
Consul, will be liberated except by death. ee 

Towards the end of February last, the colony of Victoria was 
by a day of frightful heat and hot wind. The thermometer — 
places stood very nearly at 100° in the shade ; and in Sandhurst! ss 
reached 105°. From the accounts we have received, we are Ws 
state whether the heat was the cause or the effect of enorme wi 
fires. The heat was accompanied by hot blasts of dense ae 
with smoke and dust, which almost prostrated the whole pop vail 
Fortunately, towards 5 o’clock p.m., the wind veered round to 6 
south breeze, with slight rain; nevertheless the sky ema” 
with smoke, and towards night it reflected with appalling om 

the lurid glare of the distant bush fires. The destrucu 
and produce by the fires has been enormous, and can scar’ 
be estimated. 
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ProceepInes OF THE Roya GEOGRAPHICAL Socrety. 


Ay improvement in maps, being stereoscopic views taken from models 
{a country, is a subject worthy of the consideration of a Geo- 
aphical Society, and as such was brought forward by Messrs. F. 
futon and R. Cameron Galton. A model of a district, divided 
into squares and painted white, is photographed, and the resulting 
Jide can be carried and used as easily as ordinary stereoscopic slides, 
shilst the information conveyed to the eye is of a different character 
ni far more extensive, since the comparative height of all elevations 


an be seen at a glance. The mode of attaching names forms a- 


warce of difficulty, but this can be avoided by carrying another map. 
Inany case it is a convenient mode of carrying what has all the ad- 
nntages of a model with one on a journey. 

“The Desiceation of Inner Southern Africa ~ formed the topic of 
i paper by Mr. James Fox Wilson, The aridity of the country has 
nereased much within the memory of man, and a very great decrease 
if moisture is observable within certainly modern times. The origin 
ofthis parching up of a whole country was the only subject of dis- 
twsion ; of the fact there is no doubt. Dr. Livingstone considered 
4 volcanic and geological changes were the principal causes, whilst 
le is inclined to attribute a considerable portion of it to the 
ne? timber and other works of human influence. The matter 
= ne ge inasmuch as in the one case we cannot help 
- mab ut in the other, the interference of Government with the 
ks a of districts might effect much towards modifying the 
experience of Northern Africa might 

ou 
At the ninth and tenth meetin ic Ww 
. etings, a topic was again brought for- 

been discussed, but which, still 
ar — and is not likely to fall into oblivion until 
el ge — is arrived at. Since Sherard Osborn’s first 
deme ject, an expedition to the North Pole has been 
not only by geographers, but by men of science 
of ely to throw light upon many highly interesting 
re mate, atmosphere, magnetic electricity, ethnology, and 
pe pS of archeology, The first d t duri thi 

ocument during this quarter on 
imerly accompanied etter from Dr, Petermann, of Berlin, who 
rise to, le expedition to the Antarctic regions. This 
he Climate of eh — e discussion. It was followed by papers “ On 
he best Route orth Pole,’ by Mr. W. E. Hickson; and “On 
orth Polar Exploration,” by Mr. C. R. Markham. 
hs plan of ex te ject was to induce English geographers to adopt 
fast of that ae ge by way of Spitzbergen, and the seas to the 
Sound and in preference to the route by way of Smith’s 


W 
est of Greenland. Steam vessels have never been. 


is direct; 
rdl-nanagod direction, and the Doctor expresses confidence that a 


ce by might casily penetrate the band of pack 
> He contends, the open sea at the Pole is surrounded. 
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The question, of course, turns principally on the probahjj; 
being ice or land on the one water dah 
immediate vicinity of the Pole, a question which wil] probabl be 
specially discussed in this Journal, and which we will, thereto 
touch upon here. | 

Spitzbergen affords many conveniences as a place to winter, 
both on account of its accessibility and also because of the supplies 
of game that might be procured there. The route in this direction 
too, is decidedly shorter than by Smith’s Sound ; but the main dig 
culty that can be forescen is an impenetrable barrier of ice, after th 
pack ice and the open sea beyond it have been passed, g difficulty 
which is known to exist at the Antarctic Pole. The comparative 
merits of the two routes have been well discussed before the Society. 
and now the results have been placed before the Government, it wl 
remains to await their decision. 

Colonel Lewis Pelly, whose paper, “ On the Islands of Kishm a 
Ormuz,” we noticed in a former number, in a despatch to the Bombay 
Government, by whom it was communicated to the Society, stated 
that he was about to visit the capital of the Wahibite kingdom, i 
company with Lieutenant Dawes and Dr. Colvill. Colonel Pelly,in 
1861, rode from Teheran to Calcutta in his uniform as a British 
officer, and the accomplishment of this difficult task was a fair eames 
that he would fulfil his intention on the present occasion, The tele 
graphic announcement of his arrival at Bushire on his retum li 
since been received. | 

A paper by Mr. Laurence Oliphant, “ On the Bayanos nve, 
Isthmus of Panama,” draws attention to a spot where the two grat 
oceans approach nearer to each other than elsewhere, but which spi 
nevertheless, has been overlooked by surveyors. The distance tole 
traversed is only fifteen miles, but this has never been accomplished 
by a white man. The Indians have, as yet, stopped two traveller 
Messrs. Wheelwright and Evan Hopkins—but they are said to dri 
their own canoes across from Chep», the place visited by Mr. Oliphant 
to the Mandingar river. The Columbian Government are endeavult 
ing to make a road over the pass referred to in this paper. be 

The search for the seeds of the Pitayo cinchona plant for ‘ 
Government of India, led Mr. Robert Cross from aggre ; 
Bagota, through the country of the Central Andes. The tees , 
which seeds could be obtained are fast dying out, but 4 good ;° 
was obtained, which, it is hoped, will multiply in another part 0 s 
world. In passing the bleak plateau of Guanacas, Mr. Cross de 
had a narrow escape from perishing by cold, and the road was 
with skeletons of men and beasts. f the Se 

“The Specific Gravity, Temperature, and Currents " Capa 
passed through between England and India,” furnished “APT 


Toynbee with the materials of an interesting paper. sag ner 


showed the 
the W 


rains perceptibly affect the specific gravity of the water 
Atlantic and also the Indian Oceans. The temperature 
direction of the cold current which sweeps northward along 
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vast of Africa in July, and which curves sharply to th 
crossing the line, in about i 4 That 
ees from southern origin is shown by the fact that it is at 

r temperature 1n March after an Antarctic summer The 
withern ocean, too, sends icebergs into Table Bay, whilst the ‘ 
aly a short distance to the south-east, is at a much higher uae. 


“The Rovuma river, East Africa,” deseri . 
interesting as being the point from which 
dart on a new expedition into the inte | 
iterior. This stream is accessible 
| ssels, quence of haying no bar, and it leads inland 
just opposite to Lake Nyassa, from whi th tl ma 
ch the rapids that prohibit 
et navigation are distant not more than 100 i] Livi 
to explore the whole’ of this lake “if 
Tanganyika, and in this w 
iy their connection and the 
De. Ganst has visited <everal u 
mecar, and found in the paste, Honth 
s tin ore, gold, traces of copper, 
by the French Commander of St, 
st Burlington Mecting of the Society was 
md presented the medals that 
pmery, R.E., for his tri ono 4 of the founder to Captain Mont- 
Punjab to the ra survey from the plains of the 
baker, for his exploration ) 4 ; that of the patron to Mr. Samuel 
ieeinad s of the interior of Africa entirely at his 
Sir Roderick Murchi 
urchis 
eased slight sketches of the lives of 
Fitzroy. He then orthumberland, Captain Speke, and 
ouched upon the progress of geo- 
atic, Cape York ap been explored over two-thirds of its 
Vieoris river will robabi an Diemen’s Gulf and the Northern 
cust has been surveyed i Ape be in the same condition; the 
Stnits to Queensland. It r nd a safe passage secured from Torres 
communization but little further exertion to secure 
fe Itern Islandea In or t ese colonies by way of the Singapore and 
i the great territ ir own possessions in America, especiall 
ory of the Hudson’ 
mains to be done. and th sons Bay Company, much work 
8 shown b * at such work is not altogether uni 
y the journey of ay gether uninteresting 
us the Rocky Mountai a young nobleman and his companion 
Lagain brought before ins to California. Central America has 
re teferred above), In Mr. Oliphant (to whose papers we 
prise to afford the vast unvisited empire of China 
eso, Miseo Pole 4 bs testing the accuracy of our only pre- 
apanese rule, and the pa and Gabet. The Korea, once under 
xtensive empire of Japan itself, also are 


to suppl 
ply material for research for some considerable time to 


“me, Dr. Livi 
lvingstone’s book, which is shortly to appear, will show 
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that much is still unexplored in the unknown regions of Southen 
Africa, even if Mr. Samuel Baker, who was last heard of at Ungorp 
has been enabled to accomplish all that he wished and attempted, and 

notwithstanding the labours undergone by Mr. Charles Livingstone 
Dr. Kirk, and the late young Thornton, cach in his special line, h 
conclusion, the President informed the Society that he had cop. 
municated with the Grand Imperial Geographical Society of § 
Petersburg on the subject of an expedition to the North Pole, ani 
that, emboldened by their support, he had appealed to the First Lai 
of the Admiralty and to Her Majesty’s Government, enumerating th 

advantages to science to be derived from a North Polar expedition 
and transmitting copies of various supporting documents from othe 
Societies. | 


| IR, 

VII. GEOLOGY AND PALAONTOLOGY. it 

lb. 

(Including Proceedings of the Geological Society.) 

i, 

ScreNncEs bear to one another much the same relation as kingdoms ai i 
empires; and the connections of the latter by trade resemble, ut : 
very remotely, the aids which sciences give to each other. Thu ,' 


geology has been assisted by several sciences, and has helped them i 
return ; but it is generally considered that her “ imports” have greatly 
exceeded her “exports.” We are therefore glad to be able to adduee 
an important item towards producing a balance. 

Geography and geology are naturally closely allied; to the a 
belongs the surface of the earth, to the other its substance. (fll 
years physical geography has been considered a separate scent, 
forming the border-country between the two; and though it belongs 
more strictly to geography, it has necessarily been extensively Il: 
vaded by geologists. | 

The physical features of mountains constitute an important subj 
of investigation to physical geographers, and the Alps havea 
their attention perhaps more than any other range. Until recently 

was the custom to consider all great groups of mountains rieayh 
“chains,” but the irregularity of the Alpine so-called “cham 7 
long been a source of perplexity to its investigators. Geology 
lately, however, suggested an explanation of this irregulanty, a 
several Swiss geologists have come to the conclusion that the nee 
not form a “chain” of mountains at all; but that they gw 
number of central masses of crystalline rocks, flanked by vaueys 
slate, or other softer material. In other words, there 18 00 rn | 
of upheaval; but the elevatory force was exerted at a number ot PY ; | 
having no very evident linear connection, and separated by mterm | 
lower ground consisting of less crystalline rocks than the 
peaks Des 

This theory has received its greatest development from describ 
in his work ‘ Der Gebirgsbau der Alpen,’ just published. He 
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thirty-six “ central masses,” the first twenty of which are included in 
‘he annexed sketch-map. They are distinguished as follows :— 


Central Masses of the 


‘ourian Alps. 19. Sureta. 
Alps. 20. Four Lakes. 
8 Cottian Alps. 21. Bernina. 
4, Graian Alps. 22. Monte Adamello. 
5, Sesia. 23. Selvretta. 
6. Monte Rosa. 24. Stelvio. 
1. Pelvoux, or Oisans. 25. Ocetzthal. 
Vannoise, 7 26. Ortles. 
4, Valais. 26 bis. Trentaises. 
10. Simplon. 3 27. Tauern. 
1], Les Rousses. 28. Ankogel. 
12. Belledonne, or the Western Alps. 29. Drau. 
13, Mont Blane. 30. Carnian Alps. 
lt, Aiguilles Rouges. , 31. Styrian Alps, or Hochgolling. 
1), Finsteraarhorn. $2.. Gurk. 
If. St, Gothard, $33. Carinthian Alps. 
17, Tessin, 34. Bacherwald. 
Adula, Jo. Sommering. 


Pic, 1—Sketch-map of a Portion of the Alps, showing the relationship of some of the 
principal “Central masses,” 


also shows that although there is no proper Alpine 

another per h central masses ” have yet a certain relation to one 

unely the n refers those shown in the map to three “groups,” 

W), and th ony group (marked D), the Valais group (marked 
ledmont group (marked P). 

the 8 section along the St. Gothard route further eluci- 

ne ep of the central masses, and shows that although they 

My Consider t] ogether, so that in a broad sense some geographers 

them to form a chain, yet that the fact of their not 
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Fic. 2.—Section across the St. Gothard Pass (after Desor). 
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forming one continuous axis of Vo 
upheaval, and their consisting of Th 
a series of independent mags if the 
crystalline rocks, separated by low whi 
grounds formed of Triassic 
a ; more Tecent Strata, show that the ott 
1 term “chain” is philosophically aba 
z 3 misnomer, and that the Alps really dif 
yy —------ consist of group, or a number d tha 
Ee groups, of more or less independent mx 
Z _ But this is not the only que. ou 
tion discussed in Professor Desor's Pr 
F work. The origin of lakes, th 
be erratic and glacial phenomena of of 
hy the Alps, and many other point cal 
2 of interest and importance in thei et} 
physical geography and geology 
are investigated by him. We ca Gi 
& | = only give ashort précis of his views om 
: 2 respecting the origin of the Sms Ar 
= and Italian lakes. st 
The Alpine lakes he refers to ha’ 
4 two types, namely, the “orographi- i 
6 cal or mountain lakes,” and the no 
3 “excavated lakes.” The forme Tl 
2% lie in the midst of mountains, al 
yweuapuy -- are one of the results of their ele ad 
vation, while the latter are situatel 
2 22 in the plain or on the bordesd re 
2 2° the mountains, and their basi fy 
have been excavated by waler. The a 
= last conclusion, coming as it does Pf 
from so eminent a Swiss gedlogis 
PS is very important, especially as he A 
Ss considers also that the evident 00 
& is sufficient to prove that the lakes . 
existed hefore the Glacial period. th 


The Swiss lakes were for the mos br 
‘part “excavated by water, 


ile the by 


4 cording to M. Desor, bey: 

Pye Italian lakes are situated | 
“tii! £8 at right angles to their g 

direction. ‘The Briansa-Se 

14) £ 2 direction. being 
on Jongs to yet another category, 


Another important 
to Swiss geology has 
| us during the past quarter, det 
\ ‘ Geologische Beschreibung 
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Nordoestlichen Gebirge von Graubiinden,’ by Professor G. Theobald. 
the author has good grounds for dilating, in his opening chapter, on 
te dificulty of geological surveying in this mountainous region, 
stich is one of the most intricate and disturbed in Switzerland, and 
shere the rocks are often masked by glaciers and ficlds of snow, while 
atnordinary contortions and even overturnings of the strata are so 
hundant as to become commonplace occurrences. Add to these 
iificulties that the rocks are often highly metamorphosed, so 
dat diferent beds frequently look alike, while the same rock appears 
udera dozen different aspects, and that the fossils have generally 
ben obliterated by the metamorphism, and we may then picture to 
ouselves the amount of patient and conscientious labour required of 
Professor Theobald during his survey of this district. 

But this book, besides containing a complete geological description 
df the district to which it relates, includes a short essay on the physi- 
al features of the Alps, in which the author adopts the theory just 
elained, and describes in detail the central masses which he has 
eamined, He observes that they consist of crystalline rocks, chiefly 
(neiss, but sometimes Hornblende-schist and Mica-schist, while true 
mnite is much less abundant than has kitherto been supposed. 
Around and between the central masses are zones of sedimentary — 
sita, often metamorphosed into clay-slate, &c., the crystalline rocks 
lnving been thrust up from beneath them in anticlinal ridges, or more 
frequently in excessively contorted or reversed folds, not suddenly, 
pe but slowly and silently. Professor 

e0 y remarks that the Alps cannot be understood geo- 
Pally if their stratigraphical riot be not taken into 00 
ideration. 

faving thus indicated the chief features of this theory of the Alps, 
remust leave it to those particularly interested in the subject to read 
for themselves the descriptions of the different types of central-masses, 
ml the numerous cases in which surface-form is shown to be de- 
pendent upon geological structure. | 

The last volume of the ‘Bulletin de la Société Géologique de 
an important paper by M. Levallois, entitled ‘ Les 

« - jonction du Trias et du Lias dans la Lorraine et dans la 
be “Gr Ke It may be considered the continuation of his paper on 
itn . rh ettange,’ published in the previous volume. The author 

subject a larger share of philosophical coolness than 
bate horse usually possess, for he declares his belief that the 
at rood the Trias and Lias is destined to be the subject of 
nptely however, are shown by him to occur uninter-__ 
oar. a with a uniform constitution from the Ardennes to 
afr Lia's ney are composed chiefly of a sandstone which is the ‘ gres 
mee of poe "a various authors, and which contains the fossils of the 

Mose In the departments of the Meurthe and 
the Helianes ay Luxembourg they are constantly separated from 
fifteen foot in n As by an unfossiliferous band of red clay more than 

ickness, He considers that the ‘grés d'Hettange’ is 
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not the representative of the ‘grés dit infra-liasique,’ and that whi 
the fossils of the former are altogether Liassiec in Character, those of 
the latter are almost entirely Triassic ; and, moreover, he states thy 


there is less analogy between these two faunas than between the fauna + 
of the Hettange beds and that of the zone of Gryphcea arcuata ir. 
them. In view of the facts he enumerates and_ the inferences ty with 
which they have led him, M. Levallois suggests that the term ‘inf Il Tov 


liassic ’ should be abandoned, as far as concerns the zone of Avicup 
contorta, and that the term ‘ supra-keuperian’ should be used in iy Me 
stead. 

The geological results of the voyage round the world of th 
Austrian frigate ‘ Novara,’ are being published with praiseworthy Hy a 
rapidity and in a remarkably liberal style. The ‘ First Part of the HM Ta 
First Volume of the Geological Report’ has just appeared, and it Hy ht 
alone is a quarto volume of 274 pages, illustrated by six coloured maps, SM (n 
several chromo-lithograph views and sections, sixty-six woodents, al 
a beautifully executed photographed frontispiece, showing the glacie- Hi li 
district round Mount Cook, in the Southern Alps of New Zeilni, i g 
The whole of this book is taken up with a description of the geology Hi ¥ 
of New Zealand, the fossils having been described in several mon. | 
graphs, which have also been very recently published.* ui 

The author of the “ Geology” (Dr. Hochstetter) remarks that 
present it is impossible to refer the strata of these islands to ther 
exact European equivalents, but that he belicves all the great form- 
tions known to us to be represented in them, from the oldest met- 
morphic rocks to the youngest sedimentary beds. 

In the Southern (middle) Island, metamorphic rocks are ext 
sively developed, and are evidently of great antiquity ; then Dr. Haus 
has found fossils which he considers Silurian, in the slates of 
Mount Arthur (Nelson), and others in the Southern Alps, most pt 
bably Devonian. Next to these formations comes, in point of age, 
oldest coal-formation, which contains plants corresponding with thore 
of New South Wales, and is, therefore, most probably Palos. 
The ages of the Secondary rocks admit of more exact determmati, 
the fossils having been examined by European paleontologists mo 
of the parts of the “ Paleontology ” just enumerated. Their researche 
have proved the existence of the Trias near Nelson, one member } 
formation (the Richmond sandstone) having yielded a variety ° 
Monotis salinaria in immense numbers, Halobia Lommel, wre 
Mytilus problematicus, Zitt., Spririgera Wreyi, Suess, and other 

a less distinctive character. The occurrence of Jurassic 
before been stated by two or three observers, and — “8 
four years ago described the remains of Plesiosaurus custrans me 
beds near Waipara, inferred to belong to that period. Ut. wll 
stetter gives now a number of most interesting details, espeh'’ 


* «Fossile Mollusken und Echinodermen aus Neu-Seeland.’ By Dy, 
Fr. Ritter von Hauer, and Professor Suess. * Die Foraminiferen-Fah Kare 

tiaren Griinsandsteines der Orakei-Bay, bei Auckland.’ By Auckland. 
Fossile Bryozven aus dem tertiiiren Griinsandsteine der Orakei Bays. 


‘4 
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while 9 the unconformity of the Tertiary to the Jurassic strata, the 
tner being horizontal, while the latter dip at an angle of 35°. 
8 that (inder the head of “ Lower chalk” we find that Dr. Hochstetter 
: sites the beds containing Belemnites Aucklandicus, Aucella plicata, 
sbi st Waikato, Southhead, and those containing the same Belemnite, 
02s ) Ammonites. Novo-Seelandicus, and Inoceramus Haasti at Kawhia- 
inf. ME Tren, although Dr. Zittel states, in the preface to the description of 
rial. HE hue fossils, that the evidence of the Belemnite and the Aucella, as 
in its MMM vdlas of the Placunopsis occurring with the latter, is in favour of 
| le beds being Jurassic, while that of the Ammonite and the 
f the HE Jucramug indicates on the contrary their Cretaceous age. Certain 
orlhy HM wal-bearing beds, having a similar unconformable relation to the 
of the HN Tertiary deposits as the Jurassic strata just noticed, are thought by 
nd it HM Dr. Hochstetter to represent either the Upper Jurassic or the Lower 
maps, fm (reaceous period, possibly the Wealden. They contain in _ the 
sa HM Jorthern Island a Polypodium and an Asplenium, and in the Southern 
acia- fim lind (in beds prohably of the same age) plants belonging to the 
land, genera Neuropteris, Equisetites, Phoenicites, Zamites, and Pecopteris, as 
ology vellas a Dicotyledonous leaf. 
Nod The lowest member of the Tertiary system is a brown-coal forma- 
im; but it contains an entirely different flora, including two species 
at ot HE of Fagus, one of Myrtifolium, five of Phyllites, &c., all of which, 
ther HM wih the other plants, have recently been described by Professor 
mt im luger, The overlying marine beds are perhaps more familiar to 
neti HM lagish geologists than any of the deposits we have mentioned, in 
tusequence of Mr, Walter Mantell’s description of them having 


ate: HM en published about fifteen years ago, under the auspices of his 
dust HM llutrious father, in the ‘ Quarterly Journal of the Geological Society.’ 
8 HAM They include an older and a younger series; the former is considered 
pro. by Dr, Hochstetter to be probably contemporaneous with the Brown- 
, the wil formation, and to include the celebrated Ototara (or Oamaru) series, 


thos which the late Professor E. Forbes compared with the Bognor beds, 
z0lt but which Dr. Zittel thinks is much. younger. The upper Tertiary 
tod, ts are doubtless very recent, but there seems some confusion as 
be te age of the older series ; probably the beds in ‘some localities 
—s J be much older than those in others, although now. classificd 
— through imperfect knowledge. 
hs a Post-tertiary beds of New Zealand include Lign‘te-bearing 
, <p lacier-drift, Marine and Fluviatile drift (including gold-drift), 
. of the superficial sub-aérial deposits usually found. But the 
wt epssaicvang of the sub-aérial formations are undoubtedly the 
ve ear results of volcanic energy exerted in different ways, and it 
zt ey tere d the whole of this chronicle were we to attempt to give 
lk abstract of Dr. Hochstetter’s description of them. 


ee hove hitherto said nothing of the physical geography of New 
tte ™ relation to its geology. Dr. Hochstetter remarks that the 
=f On aands belong geologically to one and the same mass, formed 
Ht NE. to Sides of a central axis, or axis*of upheaval, ranging from 


‘W.; but this is crossed at ri 
®.W.3-but this ‘ight angles by a line of de- 
Mssion in the direction of the straits which separate the islands, 


~ 

; 


turk 
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having a strike from N.W. to S.E. nearly, and corresponding i 


direction with the line distinguished by Data as the ‘ Axis of : 
depression of the Pacific Ocean.’ He also says that the extraon; fu 
variety of contour in the surface of the islands is explained by the re 
diversity of their rock-formations, and that the change from mop. 
tainous to hilly, undulating, or flat country, from Alpine peaks to ne 
swampy flats and elevated plateaux, is always accompanied, or, more ha 
correctly, caused, by a corresponding alteration in the subsoil, tr 
It is long since we have met with a work so thoroughly pris. [ie i 
worthy as this one, the more so as it is the result of a Governnet [ae @ 
expedition, and is brought out at Government cost; but the 0 


these things better in Austria, if we may be allowed to apply the fo 
compliment to another country than that for which it was framed i 
We have given only the barest skeleton (not outline) of the conta: Hy 
of Dr. Hochstetter’s book, and as for the several treatises on the m 
Paleontology of New Zealand, though we should have liked 't 
examine some of the points in regard to the distribution of species in h 
ancient time suggested by their perusal, yet we have been obliged to ue 
refrain ; for it is enough to have to digest at one sitting the chance. 7” 
istics of a new Jupiter, without being obliged to study those of dl i 
his satellites. “ 


PROCEEDINGS OF THE GEOLOGICAL Soctety. 


This quarter we have a very small instalment of the Society’ n 
Proceedings, the greater portion of the last number of the ‘Quarterly 
Journal’ being occupied by the Annual Report and the Presidents 
Anniversary Address, 

The Address is prefaced as usual by the Wollaston Awards, met- 
tioned in our last Chronicle, and the obituary notices of d 
Fellows, the list of whom contains many distinguished names, espe 
cially Mr. Leonard Horner, Dr. Hugh Falconer, Major-General Patt 
lock, the Duke of Newcastle, the Earl of Ichester (better know 
- geologists as the Hon. Mr. Strangways), Professor Hitcheock of 
Amherst, and Professor B. Silliman, founder of the ‘ American Journal 
of Science.’ 

The President (W. J. Hamilton, Esq.) in the Anniversary Address 
reviews at great length the chief geological discoveries and investigt- 
tions made during the past year; but as our readers have already 
been made acquainted with’ their chief features, it will not be = 
sary for us to follow him in this discussion. We must, however, 6 
a brief notice of his attack on the Glacier-excavation i 
which has been so ardently advocated by his predecessor, Proms 
Ramsay. 

Mr. Hamilton admits, of course, the enormously greater -_ Sit 
and thickness of the glaciers during the Glacial Period, and t bei 
eroding power was consequently very much greater than ae . 
shrunken successors; but he does not believe that power to nav ol 
been sufficient to excavate basins many hundred feet deep aia 
rock, and he doubts “ whether the position of these deep ox 


| 

| | 
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eh as any amount of glacial pressure could have produced under 
wrcreumstances.” He distinctly separates the erosion of valleys 
tom the excavation of lakes, as being two distinct questions, and his 
remarks apply only to the latter. 

One President attempts to expose a logical fallacy in the argu- 
vats of the other, thus:—According to Mr. Hamilton, Professor 
Rumsay strives to show that neither a synclinal trough, a line of frac- 
bre, an area of subsidence, nor an area of aqueous erosion could have 
tmmed the sites of the Alpine lakes, because one is incompatible with 
aisting conditions or phenomena in one case, another in a second, and 
9, and that the action of ice is the only other cause by which the 
fim of the ground could have been so modified; were this so, Mr. 
Hamilton would be quite right in saying, ‘“‘ it does not follow, for in- 
dance, that because the Lake of Geneva docs not lie in a synclinal 
tough, itmay not be in an area of depression, or that because the Lake 
{Garda is not in an area of depression, it may not be in a line of 
facture.” But, if we rightly understand Professor Ramsay, he is 
warcely guilty of such an extraordinary piece of sophistry, for it seems 
us that he endeavours to show that there is presumptive evidence 
muinst any of the lake-basins having been produced by any of the 
tauses mentioned, the action of glaciers excepted. He does not take 
me cause for one lake, another cause for a second, &c., and then draw 
igentral conclusion from particular premiscs. But this question has 
a collateral bearing on that of the power of ice to excavate such 

-basins, 

There seems to be much more force and justice in another of Mr. 

mlton's series of arguments. He combats the idea of a glacier 
bing able to excavate a great rock-basin like that of the Lake of 
feueva, after having emerged from a comparatively narrow gorge-like 
riley into a vast plain, where it must have reached a state of compa- 
hive, if not absolute rest ; and he also urges that if the vis & tergo be 
Mat it is represented (of which, by the way, he seems very sceptical), 
utif it did foree the ice into and along the plain, then the upper 
veld of the glacier would be forced over and along the lower, which 
: remain almost stationary. Professor Ramsay has stated that he 

a conceive a horizontal fracture of forty miles in length over 
our Lake of Geneva, clearly dividing two bodies of ice, the 
li, fe ch was when thickest nearly 1,000 feet, and the upper and 
in A tum must have been nearly 3,000 feet thick.” Mr. Hamil- 

‘s deck states that the meaning is simply that the motion of 
i the tha stacier resembles that of the water of a river, being fastest 
meds th ¢ he the stream at the surface, with a gradual diminution 
and sides. This kind of motion seems entirely 
etmtion theory, natural laws, and quite fatal to the glacier- 
lea ‘ papers contained in the same number of the ‘ Quarterly 

to this subject ; their titles are as follow :— 

ns in hard ong which have led to the Excavation of deep Lake- 

2. SOn ag ks in the Southern Alps of New Zealand.” 

&Sketch-map of the Province.of Canterbury, New Zealand, 
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showing the Glaciation during the Pleistocene and Recent Periods 
far as Explored, with an Appendix on the Climate of the Pleisao 
Epoch in New Zealand.” 

Dr. Haast believes that New Zealand was submerged durin th 
Pliocene period, and that, having been sub : 

; ng been subsequently elevated, th 
chief physical feature of the country was a high mountain range 
from which glaciers of enormous volume descended into the plain 
below, removing in their course the loose Tertiary strata, and thy 
widening and enlarging the pre-existing depressions, the occurreny 
of which had at first determined their course. So far most geolog 
will agree with him, in principle, at all events. But he furthe 
endeavours to show that after the glaciers had become to a certiy 
extent stationary (meaning that their termination did not advan 
or retreat), moraines were formed, and rendered impermeable by 
glacier-mud ; new moraine matter would then, he thinks, raise th 
bed of the outlet, and the water issuing from the glacier would cm. 
sequently be forced up through its fissures, until it reached the lerd 
of the lowest portion of the moraine. Dr. Haast says that then th 
ice would be prevented by the moraine from advancing, and woull 
expend its force in excavating a rock-basin near the termination of the 
glacier. ‘This seems a very extraordinary process, and is singularly i 
contradiction to Mr. Jamieson’s careful observations, which seem 
prove that a confined glacier can ascend a slope of considerable step 
ness. | 

Dr. Haast’s second paper does not seem to be of any great impor 
ance ; but Dr. Hector’s short memoir on the Geology of Otago, 
very valuable addition to our knowledge of the geological structured 
New Zealand, especially as it refers to a Province not described 2 
Dr. Hochstetter’s work just noticed. This Province seems to lir 
the following geological constitution :—The South-western pat 
composed of crystalline rocks forming lofty and rugged mountails 
and intersected by deeply-cut valleys, which are occupied by ams if 
the sea on the west, and by great lakes on the east. These —— 
rocks comprise an ancient contorted gneiss, and a newer (probably 
not very old) series of hornblende slate, gneiss, quartzite, We, 5 
wards they are succeeded by various rocks of Mesozoic age; ™ 
follow the great auriferous schistuse formations, which compns : 
Upper, a Middle, and a Lower portion, and upon these occurs 4% 
of Tertiary deposits, the lowest of which may, however, possibly e 
Upper Mesozoic date, while the Upper, consisting of a a : 
a marine series, are unconformable to it, and are decidedly mu ig 
recent. It will thus be seen, that there are many points of a 
between this Province and those examined by Dr. Hochstetter ; 
in the absence ® 
all mention by Dr. Hector, of the occurrence in Otago of 108 » noch 
Jurassic and Cretaceous rocks; for the age of his “ Mesoz0le 
is merely inferred from their position and strategraph! 


This number of the ‘ Quarterly Journal’ also contains Tale 
very important paper ‘ On the Coal Measures of N yews? Kee 


by Mr. W. Keene. The author is Examiner of Coal-fi 
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i for the Colonial Government, and has had, there- 
of investigating the range of fossils 
rough the different beds amongst which the coal occurs. He states 
Ast Glossopteris and Vertebraria — 

i zoic age) occur from the top of the Coal-measur 

with these plants, in some of the 
ver beds, are Pachydomus, Bellerophon, Spirifer, Fenestella, and Ortho- 
vas, while a Heterocercal fish occurs highcr up, and Lepidodendron 
«fond still lower down. The admixture of the Paleozoic fossils 
the so-called “Mesozoic” plants appears clearly established ; 
fre is no doubt about the age of the former (in a broad sense), 
rhereas the plants do not form a very safe guide, so that at prescut 
the Coal-formation of New South Wales must be looked upon as 
Paleozoic. 

The Annual Report shows the Society to. be in a remarkably 
lourishing condition, seventy-five Fellows having been elected during 
he year. Amongst the new Fellows we cannot help noticing the large 
umber of Civil Engineers (including Mr. M‘Clean, Pres. Inst. C.E.) ; 
wd wé are glad to observe the names of several Clergymen, amongst 
which that of the Rev. H. H. Winwood will be familiar to Members of 
ihe British Association. The list also includes the names of many local 
of good repute, especially Mr. W. 
Boog Watson, Mr. H. B. Brady, Mr. George Maw, Dr. Rubidge o 
Port Flizbeth, and Dr. ees of Graham’s Town, while Mr. 8. 
V, Wood, junior, has more than a local reputation. We hope that 
leology and Science generally have found a new advocate in another 
ev Fellow, Mr. Reginald Yorke, M.P. for Tewkesbury, and a new 
wvestigator in the Hon. A, Strutt, this year’s Senior Wrangler. 


VI. MINING, MINERALOGY, AND METALLURGY. 


MINING. 


Tae most remarkable event of the quarter has been the introduction, 
lori Kinnaird, of the “Metalliferous Mines Bill” to the Houso 
tLords—and its withdrawal on the evening appointed for the second 
rading. It will be remembered, that Lord Kinnaird was the Chair- 
uin of the Commission appointed to inquire into the health and safety 
if the miners working in metal mines. The inquiry instituted by this 
Commission was an extensive one—and most laboriously have they 
mg The result—which has been published in three thick blue 

ks —is summed up in six resolutions, which were submitted, 
maumnousl y, by the eight Commissioners to “Her Majesty’s most 
mwclous consideration.” These may be stated briefly to be—that 
Uelal ihiners die young, and that this is due to imperfect ventilation 


ni to the exertion of climbing on ladders from great depths. That 
ea a caution is not employed in the mines—that abandoned shafts 


Sas Ae enced and are “a cause of serious danger, not only to the 
VOL, 


“i to the public.” The employment of boys underground at 
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too early an age—and the present system of mine-clubs are also sub 
mitted as great evils * 

Some causes, which have been hinted at,—but which are not suff 
ciently clear,—induced all the Commissioners, except Lord Kinng } 
avoid proposing any legislative application, to remedy the evils whieh 
they had themselves pointed out. ‘That nobleman, actuated by the nog 
humane intentions, took upon himself the burthen of preparing a Bill 
by which he hoped to remedy some of the existing evils, Lond Kip. 
naird desired to avoid the machinery of a large body of Inspectors 
and he proposed the formation of a Board of practical men, who, wit 
a few Inspectors at their command, might see that remedies were 
plied where they were thought to be necessary. At this idea of 
Central Board, the miners, especially of Cornwall, took alarm, ani, 
_ powerful opposition was organized. The influence of this has bea 
that—especially as the Government expressed their intention of » 
posing Lord Kinnaird’s Bill, if it was pressed this Session—the frame 
has withdrawn it, expressing his intention to introduce an ameniél 
Bill, which will stand over for consideration early in the next Session, 

It is by no means desirable that legislative interference shoul 
take the place of any existing desire to remedy acknowledged enh 
It is stated that improvements have been gradually, and are ben 
continuously, introduced into the system of working our metal ms 
If this be so, then let us hope that evidence will be given of it » 
strongly between this and next year, as to remove every arguuelt 
which may be brought forward for the introduction of another Met 
Mines Bill. We regard all attempts to improve the working clas 
by legislative means as a blundering way of arriving at a desired al 
Let the working man, and the employer equally, be taught, in the ir 
place, to feel that their interests are identical—and then be instruct 
in those truths which improve the powers of observation, and enable 
them to see the existing evils, and apply the proper remedy. We my 
depend upon it, the individual effort will effect a much greater relom 
‘than will be possible with the best constituted Board. ul 

Great interest attaches itself to the phenomena of the — 
gases, which appear to have been noticed in the first instance by : 
Priestly,t and subsequently investigated by Dr. Dalton and 
Berthollet.§ Débereiner, in 1825, also made some remerkabi 
vations, but for the full investigation of the subject we are rer ‘ 
to Professor Graham.|| It has been long known, that gases oe , 
not enter into chemical combination will diffuse themselves 
one another, though kept externally at perfect rest, and form , 
mixture, though their specific gravities may be very different 
fessor Graham, by the use of a very ingeniously-cons‘zucted 


ip 

* The whole question has been dealt with by Dr. Angus Smith, FRA i 
papers in the ‘ Quarterly Journal of Science, — On Metal Mining, 
“On the Health of Metal Miners,” No. vi. p. 216. Vol 

+ ‘Experiments and Observations on Different Kinds of Au. 

‘Philosophical Magazine.’ Vol. xxiv. p. 8. 

§ ‘Mém. d’Arcuéul.’ Vol. ii. p. 463. 

| ‘Elements of Chemistry.’ Second edition. Vol. i. p. 87. 
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slkd a difusiometer, has obtained an exact measurement of the rate at 
siich this interchange takes place. He found that the diffusion of 

through porous septa 1s regulated by the same law as when they 
~mmunicate freely with one another, namely, that the relative diffusi- 
inies are inversely as the square roots of the densities. 

A very beautiful application of the Diffusion of Gases has been re- 
vatly patented by Mr. G. F. Ansell, of the Royal Mint. In our coal 
sines, there are not unfrequently, evolved from the coal beds, consider- 
ile quantities of light carburetted hydrogen gas. This gas mixing 
rith atmospheric air, forms the explosive fire damp, from the ignition 
if yhich the most disastrous consequences too frequently ensue. Mr. 
Ansell’s object has been to construct an instrument which should in- 
ticite the presence of this gas in any part of the coal mine— give 
nmings of its presence—and, indeed, measure the percentage quan- 
iiy in which it exists relatively to atmospheric air. We have given 
invings of some forms which Mr. Ansell’s instruments. have taken, 
uiadescription of those will sufficiently explain their action under 
te influence of the diffusing gas. 

Carburetted hydrogen gas,—either heavy, as ordinary coal gas, or 
lh, a8 marsh gas or coal-mine gas, though lighter than air,—diffuses 
itelf readily through air. Upon this is founded the method for 
ittecting its presence. Fig. la is a small balloon of india-rubber 
iled with atmospheric air, bound around the middle with a band cf 
inea, to prevent lateral expansion. 'Thisis placed under the lever (b), 
nating on a stand at (f), where there is a screw to adjust the bag of 
ur to a proper height. When adjusted, the balloon presses lightly 
yon the lever (b) already referred to, If this arrangement is placed 
ual atmosphere. containing but a small percentage of carburetted 
indtogen, this gas passes rapidly through the india-rubber by dif- 
hon, and, of course, expands the balloon. In expanding this, the 
lve is raised ; and by the arrangement shown at (c), the rachet wheel 
stleased, and the cord and weight (d) liberated, and in the fall of 
le latter down the pillar, a bell is rapidly and repeatedly rung. By 


j esame form of apparatus, connection may be made, or broken, with 


Se battery, or a magneto-electric machine put in motion, and a 
‘guphic signal given at the surface of the mine, either in the office 
"in any convenient place, 
Fath another form of the instrument. A cup of mercury is 
hes a Cag of porous earthenware, through the top of which a 
ncay ee the bottom of the mercury. On the surface of the 
oa e tube, is a floating weight attached to a string, which 
¢ pulley, and, by its rise or fall, moves an index upon a 
wa In same manner as in the ordinary wheel barometer. 
he porons sll Wien it exists in the smallest quantity, passes into 
MSS the and thus increasing the volume of the inclosed air, it 
wring the in ga up into the tube, lifting the float, and thus 
establish elo ri This arrangement may be made to ring a bell, or 
Miter, This #8 U tube, holding a little mercury or coloured 
18 fixed upon a board, on which is a scale graduated by 
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experiment. Over one arm of the tube is fixed a porous plate, 4 
superior material for the porous plate has been found in the artiful. 
compressed graphite of Mr. Brockeden. It is sold for making rh 
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in small two-inch cubes. This is easily cut into slices by moans 
steel spring saw, and by rubbing it on a piece of flat gr fi 
may be reduced to any degree of thinness. A circular diso ° +t 
substance, about the size of a wafer, is placed over one arm 0 ‘ 
U tube. This is carried into the colliery, and the perce tube 
in the air is shown by the rise of the fluid in the open arma” 
Fig. 4 is a section of a porous cell to be used with the pr 
shown in Fig. 8. Fig. 5 consists of (a) a porous tile seam” 
glass vessel (b), which is connected with a U tube y te “as 
mercury in it. The arrangement is then made as 1m the 10 
so that the index is moved the moment diffusion takes place 
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There are many other forms which might be given to this, be eo 
paratus. Indeed, Mr. Ansell has nearly completed one of a wa, 
portable description, which is about the size of an old-fashioned wate = 
It can therefore be carried into the colliery by the viewer in }j ual qu 
pocket, and employed at any moment to determine the amomt ¢ a 
dangerous gas present in the air. 

When the diffusion has been completed, that is, when the a 
within and without the porous septa has become of the gm 
character, the index ceases to move. To restore the index to ze— 
which is bringing it back to its normal state,—nothing more is neces. 
sary than to place it, for a few minutes, in atmospheric air which js 
free from carburetted hydrogen. 

We have rarely seen a more refined application of science thu 
this, and we cannot but believe it will be found of great pretial 
utility as indicating the presence of fire-damp in collieries, befor i 
becomes dangerous from accumulation. 

In our second Number (April, 1864), we directed the attention t 
the production of gold from the Quartz veins of the rocks new 
Dolgcelley. 

It appears that at Vigra and Clogau, above 1,600 tons o 
auriferous quartz have been operated on during 1864, and from that 
quantity upwards of 11,000 ounces of gold have been obtained. 

The quantities of gold produced in the whole district during hs 


year were as follows :— 


Gold Quartz. Gold. Value, 


Vigraand Cloegau wt 1,679 tons, yielding 2,331 ounces, 
Cefn Coch Welsh Gold Mining Com.) 604 ” 346» -- 
Castell carn Dochan ‘ 29 it 
Hafod-y-Morta, Prince of Wales’ Mine . 20 63 


Some very interesting and important experiments are nw > 
progress for the purpose of testing, on a large scale, a —< 
which has been recently made by Mr. William Crookes, rf 
connection with the process of amalgamation by which the mf 
separated from the other matters with which it 1s mixed. ae iT 
period, the “ sickening” of the mercury, as it 1s technically Th ; 
workmen, has been a source of much annoyance and loss. sil 
sulphur ores, arsenic, bismuth, or tellurium are present, the beget 
of the mercury is destroyed, and it becomes either a tenade w 
or it assumes a powdery character; in either case, reaeeaeeee™ 

Mr. W. Crookes has entirely removed this difficulty by : “tt 
a little sodium with the mercury. This preserves the fmaity 
mercury under all circumstances, and, of course, 1.8 ge 
powers. Not merely this, but the sodium amalgam 18 4 oe ba 
against the injurious action of grease in the process. 
said, extensive experiments are now in progress. 
- more satisfactory than this process appears to be; b ki we a 

subject is so full of interest, that we prefer waiting hich wo at 
furnished with a dctailed statement of the results,—W ‘deration 
promised, —when we hope to devote an article to the cons 
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ie gold rocks of North Wales, and the processes which have been 
sel at home and abroad, for the separation of the gold. 

The following statement has been handed to us. It shows the 
vil quantity of gold obtained from the neighbourhood of Dolgelley 
wp to the end of 1864 :— 

Oz. Dwts, Grs. 


Prince of Wales . 63 0 0 


Gw fyny . . . . . y 
Welsh Gold Company. =. ° ‘ ° 478 17 23 


Total 1,802 0 10 


MINERALOGY. 


Wl. Haidinger* has called attention to some very curious stalac- 
ties of green carbonate of copper found in a mine which has been 
lug abandoned at Reichenau, in Austria. The mine had been 
wigmally worked for carbonate of iron, and iron and copper pyrites. 
These stalactites had resulted from the decomposition of the pyritic 


ms, M. Haidinger supposes that. the carbonate of copper had been 


eeipitated in a pulverulent state, carried forward by water, and 

lowly consolidated under the influence of crystallization. Many of 

liese crystals present a rough and black surface, which appears to be 
lick oxide of copper. A series of curious metamorphoses have 
tndently been going on between the formation of sulphate of copper, 

Wythe decomposition of the sulphides of iron and copper, and the 

limation of the carbonates and black oxides. 

A mountain of iron, rivalling, says the Abbé Moigno, “ celles si 
hmeuses de Marquette,” has been discovered upon the borders of 
Lake Superior. A certain quantity of this iron ore taken from a depth 
i tbout sixteen fect from the surface, and smelted in an ordinary 

has given 60 per cent of iron, which is nearly equal to our 
red hematites.+ 

Be Auhlmann is continuing his important inquiry on crys- 
ogenic force. He has recently communicated to the Academy 
‘fourth part of his memoir on this subject. It is not possible to 

Peent an abstract which would convey any satisfactory idea of the 

Muciples involved in the consideration of this subject. We must 
readers to the original memoir. t 

Pood “ot St. Claire Deville has communicated to the Academy of 

noe wo notes by M. Felix Pisani. The first is on Kalicine, a new 

Pia ee from Chypis, in Valais; and the second on the 

monte, of Iwaro, upon the Lake CEdenburg, in Hungary. 
bua Was discovered in the fine collection of M. Adams, under 
of carbonate of potash, and proved by analysis to be identical 


' el Impérial de Géologie, Séance du 20 Décembre, 1864. 
Monde, 12 livraisons, p. 502. 
Comptes Rendus’ and ‘ L'Institut, May 17, 1865. 
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in composition with the bicarbonate of the laboratory, This minen| 
has been met with at Chypis—under a dead tree—ap agreed 
mass of infinitely small crystals, translucid, and of a Yellow colow 
Analysis gives potassa 46°6 ; carbonic acid, 42-2 ; carbonate of Line 
2°5; carbonate of magnesia, 1°35; sand and organic matters, 34) 
water, 7°76. This composition corresponds to the formula K (? 4 4 
It is the first example of carbonate of potassa being found in natuy: 
and, it is evidently, of recent. formation. | 

The Limonite of Iwaro is attributed to meteoric origin, and the 
date assigned to its fall is the 10th August, 1841. An analysis male 
by Redtenbacher proves that it is formed of sand—oxide of iron al 
oxide of manganese, with a little carbonate of lime and alumina, Jf 
Pisani conceiving that, if of meteoric origin, this Pisolitic Limoniy 
should contain nickel, and cobalt, has made a new analysis, whic 
gives :— 


Argillaceous Sand . 58°9 
Oxide of Tron . . ll: 0) 
Oxide of Manganese ‘ 10° 1 
Oxide of Cobalt and Nicke 0°85 


Water . . . . . 13°06 


At a recent meeting of the Académie des Sciences de Vienne, 
memoir, by M. de Zepharovich, was read —“ On the Crystallization o 
Anglesite ” (sulphate of lead). The examples cbtained by Ml t 
_Zepharovich were from the lead mines of Schwarzenbach and Miss, m 
Carinthia. This memoir may be regarded as a companion ote t 
the work of M. V. de Lang, upon the crystals of the same spea 
of mineral of Bleiberg.* 

The crystals obtained at Schwarzenbach are remarkable for thet 
limpidity, and for the great number of their planes, appertaining 
seventeen different crystallographic forms. Three of these fom 
were new—two pyramids, and one “ un doma ” or horizontal par 

The tio first forms are found equally frequent upon the crystals 
from Miss, which, in other respects, are of a totally different 
from those of the crystals of Schwarzenbach. In both these locali : 
the Anglesite is found upon the Galena—1more or less decom a 
associated with oxide of iron; and at Miss the crystals of — 
(carbonate of lead) are evidently of two different epochs 
formation. Society 

Mr. N. Story Maskelyne has communicated to the Royal § Ths 
paper “ On New Cornish Minerals of the Brochantite Group. 
minerals have been already noticed in our Journal. the sa 

Professor A. H. Church has communicated a pape at fu 
subject, entitled “On some Hydrated Cupric ty 
Cornwall” and another “On some Hydrated Cuprie Oxys¥P 
the Chemical Society. lant 

The mincral Phosphorite, which was stated to occ? 

* «Comptes Rendus Académiques’ de 1809. 
of Society,’ March, 1860. 
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uitities in the district of Estramadura, in the South of Spain, has 
analyzed by Dr. Forbes, F.R.S. The specimens re- 
sired, though in large blocks, consisted of: pure phosphorite, appa- 
rally unaccompanied by any other minerals ; the mineral itself was 
msive, and, on breaking, the fracture was uneven and earthy, dis- 
dosing a slightly radiating dendritic structure, but no trace whatever 
if erystallization. The colour of fresh fracture was chalk-white, but 
sathered surfaces frequently showed a dirty or rusty white colour 
atemally. Lustre earthy ; opaque ; streak and powder dead white. 
Huniness about 4°5. The specific gravity was taken on two distinct 
gecimens, and found to be 3°00 and 2°92 respectively at 60° Fahr. 
Theresult of a very careful analysis gave the following composition :— 


Fluoride of Calcium ‘ ; 8°01 
Chloride of Calciuin 0°16 


Sesquioxide of Iron . 1°19 


Total . . . . 63 


METALLURGY. 


M Pastera, Chemist of the Department of Mines and Works, has 
ken experimenting at Vienna on some new processes for the extrac- 
in of the gold disseminated in argentiferous minerals. Each metal 
Kextracted separately—-the gold by chlorine water, and the silver by 
‘solution of salt, or by hot water after the silver has been converted 
ut a sulphate by a roasting process. M. Pastera, after having made 

experiments on a small scale, proceeded to treat the roasted 

ores from Nagyag, in Transylvania, and he obtained the most com- 
Dlete success, * 

an has again been drawn to the question, whether the 

‘war condition of metals, especially iron and stecl, alters by 


ibrati 
tnued vibrations or repeated percussion. 


oo 4 Tecent discussion on the Submarine Atlantic Cable, the 
? ‘ to this alteration was insisted on as though it were a proved 
ar) And in an established periodical,t it is implied that Mr. 
+ nee researches have established the fact. It should 
aloe y understood by all, that there are not any experiments which 
0) 
ait its correctness. Mr. Brunel showed that the same piece of 
dimght be broken with either a fibrous or a crystalline struc- 


Institut Impéria] de Géologic, Vicuna. 
t ‘Phil, Mag.,’ May, p. 340. 
+ ‘Socicty of Arts Journal,’ May 12, 1865. 


this statement, although there are many which at first appear 
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ture. The first condition requiring dull and heavy jj 
second demanding sharp and violent ones. It igs mest peddes 4 
vibratory action of any kind, long continued, is liable to change the s 
structure of metals; at the same time none of the experiments yhih ’ 


have been made appear to have been sufficiently conclusive, and q ‘ 
the results obtained can be explained, as Brunel explained them, by 

the nature of the breaking blow. Seeing the important uses to phid 
iron and steel are applied, it is surely desirable to determine this 
problem beyond all doubt. 

We are desirous of recording every step, which may ever prnix 
to be an advance in any of our Metallurgical operations Ty 
Messrs. Woodwards, of Ancoats, have been making experiments a i 
the smelting of pig-iron in the ordinary cupola, through the age ef 
of steam. The great object being to get rid of the fan and its me. 
chanical accessories. As we understand the arrangements, it appear b 
to be the use, in a modified form, of the steam jet, as used by Gulis b 
worthy Gurney, for ventilation, and as employed in our locomti 
engines. At the upper part of the cupola, immediately above th " 
part where the charge is put in, a steam pipe 1} inch bore is insert ‘ 
into a wrought-iron chimney equal in length to the depth of the cups y 
below. Such is the arrangement. The fire is lighted, and the charg ( 
made in the usual manner. The door of the charging hole is tha j 
closed, and the steam is turned on. The rapid current of steam ; 
rushing through the chimney carries the air with it, causing 4 m0 I 
mentary partial vacuum immediately above the fuel and the meta 
The only place through which air can enter is below—and there 
through ten openings it rushes in with a velocity which is regulate 
by the force of the steam jet. This arrangement is said to secures 
general and uniform heat throughout the furnace, and to produe 
more perfect combustions of the fuel. For smelting a ton of pigint 
it is stated that little more than 1 ewt. of coke is required, while th 
bringing down of the molten metal is effected more speedily. 

A further improvement in this apparatus is in progress. 
upper portion of the cupola will be surrounded by 4 boiler, froa 
which steam will be supplied to the fire. Thus, after the -_ 
has fairly started, it will, by its own heat, generate the steal 1 
which the work is to be performed. jeri 

Some time since, our newspapers informed us that a wo 
iron letter was sent to this country from Pittsburgh. This pr 
sheet of iron so thin, that it required 1,000 of such sheets . 
one inch in thickness, the dimensions being 8 inches by 5} inches - 
a surface of 44 inches, and weighing 69 grains. Soon after, rr 
was produced, at the Marshfield Iron Works, Llanelly, a = . ody 
same size which weighed only 48 grains. ‘This was soon fo 7 “e 
a sheet of iron, made at the Hope Works, in Staffordshire, wel 
surface of 118 inches, which weighed but 89 grains. This, Whi 
to the American standard of 44 inches, gives about 38 gra ing bd 
Messrs. R. Williams and Company made a similar sheet = 
31 grains, the Marshficld Company, desiring not to be e p aly 


succeeded in making a sheet of 44 inches, which weigh 


+ 
> 
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ng and required no less than 2,853 sheets to make one inch in 
hickness; and eventually they made another sheet of 48 surface 
ches, Which weighed 25 grains, and required 2,950 sheets to make 
me inch in thickness. At the Pontardawe Tin Works there was 
aisequently made a sheet having a surface of 115°17 inches, weigh- 
ng 60 grains, This was a trifie heavier than the Marshfield sheet, 
tt Pontardawe claims 3,799 sheets to make a thickness of one inch. 

All this has, however, been outdone at the Upper Forest Tin 
Works, near Swansea, of Messrs. W. Hallam and Company. At their 


nills, a sheet of iron has been produced with 55 inches surface, and — 


ighing but 20 grains, which, being brought to the standard of 


f inches, is but 16 grains, or 30 per cent. less than any previous | 


dirt, requiring at least 4,800 sheets to make one inch in thickness.* 
Steel made at the Ebbw Vale works, by Mr. Parry's patent, has 
hen rolled into exquisitely thin plates. The thinnest is said to have 
ven ‘001 in thickness, perfectly tough, smooth, and free from holes. 
The Royal Academy of Sciences of Belgium has given its gold 
nedal to Captain Caron, as the author of the best work on the con- 
ditution of steel. M. Straas, who was chairman of the committee 
pointed to examine the essays sent in, makes high commendation 
if Captain Caron’s work. He expresses his entire concurrence in his 
quien, that iron, in passing into steel, does not take up any nitrogen 
nuldition to that which it already contained. Steel, M. Straas 
remarks, is essentially composed of iron and carbon, and owes its 
qulities or its defects to two different causes—the state of carbon in 
lie metal, or the nature of the foreign bodies which debase it. 
Whenever steel is good, its carbon can, under the influence of temper- 
Ing, combine with the metal, and give us a hard, brittle metal, which 
futher tempering renders supple and elastic. When steel becomes 
hard after undergoing several heatings, it is due to its carbon having 
en but or separated from the iron, and tempering will not then 
rage the combination. This separation is due to the presence of 
a bodies, more especially silicium. M. Straas concludes by 
nG ‘Captain Caron’s Essay is undoubtedly the résumé of long 
serious labours, put forth with a simplicity and lucidity which 
mately enhance their merits.” There will be many a dissentient 


Volce 
4 ‘Slag country to the somewhat dogmatic statements of 


PHYSICS. 


Spectrum-analysis has recently performed a somewhat im- 
denis potty to chemistry. Besides the well-known chemical 
i and those new ones, such as Cesium, Rubidium, Thallium, 
4 qe Which have after a long or short probation been definitely 
lia army the family of elementary bodies, there are several sub- 
ulting, as it were, on the threshold admitted as elements by 


M 
ost of these particulars have been obtained from the ‘Mining Journal,’ 
el plates are from ‘The Engineer,’ 
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some chemists, but branded as compounds by others. In most cage 
not sufficient was known about them to enable the most inn 

judge to decide one way or another. Amongst these two bod; 

Erbium and Terbium, have long been kept in the same undecided . 
and there is no knowing how many years more the verdict “n¢ 
proven” might have been recorded against them had not spectrm, 
analysis come to their aid and substantiated their right to enter th 
family of elements. M. Bahr first discovered the absorption spectn 
of Erbium and Terbium, and they have since been submitted to 
more extended investigation by M. Mare De la Fontaine, They 
bodies appear to be intimately associated with the element Didynim, 
the spectrum of which was discovered by Dr. Gladstone. A ver 
dilute solution of nitrate of didymium shows three rather indisting 
black rays, shown in Fig. 3 by the letters a, b, c. In strong solution 
other lines appear, and the complete spectrum is shown in Fig. 3, (n 
examining a strong solution, a salt of Erbium gives a spectrum having 
eight bands of absorption, as shown in Fig. 1, and five when in weaker 
solution. Terbium when in solution gives only the rays show it 
Fig 2, and no more make their appearance, however concentrated the 
liquid is made. 

The positions in respect to the coloured rays of the spectrum 
may be obtained by reference to the graduated scale, on which the re 
Lithium line = 10, the yellow Sodium line = 27, and the gra 
Thallium line = 43. . 

As will be seen, two bands are common to the three elements, ta 
Di,, Tr,, Er,, and Di,, Tr,, Er, whilst Er, is identical with Di, 


- In a former note we mentioned that Father Secchi had investigated 
the so-called telluric rays in the soldr spectrum, and had arrived at te 
conclusion that they were due to the absorptive action of — 
vapour. From a recent communication to the French Acadeny ¢ 
Sciences we learn that the Reverend Father has repeated his observ 
tions with a more perfect spectroscope, and has been enabled to couiim 
his former results. 


Dr. Gladstone, F.R.S., in conjunction with the Rev. T. P. Dale 
M.A., has been for some timo past investigating the Specific 
tive Energies of the Elements and their Compounds. Bol 

In 1863 they communicated a paper on this subject to the - 
Society and at the meeting of the Chemical Society, sade The 
further results of their joint labours were brought forw por 
“ specific refractive energy” of a body is a constant, and not don 0 
by temperature, and is arrived at by dividing the a In 
the substance (u) minus 1, by the density. The form : a 
- proposed was found to hold good on a more extended ae \ 
the subject, and the authots generally worked with the nether th 
The proposition resoived itself into a study of the inquiry "1 op all cit 
specific refractive energy of an element was invariable un coat 
cumstances of isolation or combination, and whether this Me ean 
the case of a compound was correctly expressed by taking 


As 8 
the refractive energies of its several elementary constituents. 
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general rule this was found to be the case, but the authors brouett but 
forward a few exceptional instances which at present appeared todin) ME ial 
in opposition to their statement. Dr. Gladstone particularly referred 
to sulphurous acid, hydrated sulphuric acid, and aqueous tartaric acid the 


as presenting anomalies which were considered worthy of more ¢. to 
tended investigation, with the view of determining the nature of jy [aM iD 
disturbing causes. This mode of physical research is interesting dat 
connection with the study of isomerism, and will probably le po 
valuable aid in determining the internal constitution of bodies: thus co 


whilst aniline and its isomer, picoline, gave widely different resuls 
under this optical treatment, it had been found by Landolt that, 
mixture of equal equivalents of methylic alchol and acetic acid behaved : 
precisely like its theoretical conjugate, glycerin. Dr. Gladstom 
exhibited in a tabulated form the numbers representing the specifier. ; 
fractive energies of many of the elements, multiplied by their atonic 

weights, or “refraction equivalents,” as Landolt terms it, and be 
worked several examples by way of showing the application of th 
formula, and the mode of deducing from compound bodies the value 

_ of each constituent. The table stocd thus :— 


Name of element, Refractio 
Carbon 
Nitrogen 
Chlorine 
Bromine 
Iodine 
Suiphur 
Phosphorus. 
Tin 
Sodium 
Mercury 


uivalent, 


tn = 


— 


With regard to the value of carbon it was shown that the numb 
observed in the case of the diamond agreed with the results deduced 
from the examination of carbonic oxide, carbonic acid, olefiant gas 

a variety of liquid hydrocarbons. Hydrogen did not appa! 
have precisely the same value in the form of gas that it had mn cet” 
hydrogen compounds, and the author stated that 7°6 was the ri 
expression, from a great number of experiments, of the value : : 
the oft-quoted increment of carbon and hydrogen in the homo um 
series. Nitrogen in the form of gas was3°3 as above, but in cow 3 
tion its value sometimes amounted to Ina similar 
numbers representing oxygen and chlorine gases became st)!" 
modification when those elements were combined. 


| 
Some novel experiments have been lately described belo 
Chemical Society of Paris, by M. Jodin, illustrating the "f gee 
light on vegetable matter. The author destroys the vier + 
leaves by immersing them in alcohol, or heating them ok 7 dil 
perature in sealed tubes, and finds that after this the He 
present some signs of life. In the light they are rapidly | 


=! ms 


a 
| 
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1865. 
wat excluded from air and light they preserve their greenness for an 


a niefnite time. In the course ofthe decoloration by solar light, he 
- roves that oxygen was absorbed and carbonic acid evolved. Under 
id, the same circumstances he finds the yellow matter in etiolated leaves 

to absorb oxygen. On the contrary, it is proved that etiolated leaves, 
th n ecoming green in the light, evolve oxygen, while those kept in the 
in wk and unchanged in colour absorb oxygen. The author is dis- 


end posed to regard chlorophyll as a body quite distinct from the yellow 


hus clouring matter of leaves. 

al The magnesium light promises to be of important use for lecturers 
at : wt physical experimentalists. M. Lallemand, of Versailles, has 


fund that it is sufficiently active to determine the combination of 
7 bpdrogen and chlorine. The explosion may be effected with the light 


wire burnt in a spirit lamp. 
| he Whilst referring to the explosion of hydrogen and chlorine it may 
the leof interest to many of our readers if we give in detail the mode 


alue df preparing the sealed bulbs containing exactly equal volumes of 
chlorine and hydrogen gases, which have been employed by Dr. 
Roscoe for exhibiting the chemical combination of these gases effected 
by the action of light. ‘The process was fully described by Dr. 
hoscoe himself at one of the recent meetings of the Manchester 
literary and Philosophical Society. The apparatus needed consists of 


istout tube or narrow bottle of about 120 cubic centimetres capacity, | 


ittel with a caoutchoue stopper with three holes bored through it. 
to one of these holes a vent gas delivery tube passes, on to which 
line small wash bulbs are blown; into the other two holes are in- 
sated the rounded ends of two lengths of the gas carbon, commonly 
wel as terminals for the electric lamp; these poles are of such a 
length that they pass to the bottom of the glass bottle. This is then 
ile with strong aqueous hydrochloric acid, containing about 30 per 
ube HH “ut, of the anhydrous acid ; the stopper in the poles and wash bulbs 
uel AH ‘taining a few drops of water is then fixed into its position, and the 
98 BE ‘olution vessel placed in a beaker of cold water, whilst contact is 
att - with the terminals of four ordinary-sized Bunsen’s cells, the 
ral sea apparatus being placed in a dark room. The mixed gases at 
el a begin to be given off, and ought to pass through the wash bulbs 
se : tate of about two bubbles per second. It is absolutely neces- 
‘3 wi at the gas be allowed to come off at this rate for three hours 
re Ore it is collected, as up to this time it does not attain a sufficient 
: bo "i or purity and sensitiveness, whilst after the lapse of this time 
4 fuerally found to be fit for use. In order to absorb the excess 
laced ie the waste gas may be led into a condenser containing 


oe and charcoal in alternate layers. When the evolution 
on “sone on for the above-mentioned time, a bulb tube, connected by 


rel i jomings, is placed between the evolution vessel and the 
te made fy the gas allowed to pass through. The bulbs, which 

2 and 0 usible glass tubing, are blown about the size of a hen’s 
rive, At tach ‘a hin that they easily break when pressed with the finger. 
“Side of the bulb the tube is drawn out so as to be very thin 
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a 
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in the glass, and to leave the internal diamcter not legs thay lnm 
whilst at the extremitics the tube is wider, so as to fit ordinary jyin 


ings. When the gas has passed through the tube to aha 
minutes, the joinings are loosened and each end Stopped with a piece 
of glass rod. The bulb tube thus closed is then removed from tj 
evoluting vessel, and the thinnest part of the tube brought some lith 
distance above a very small Bunsen’s flame; the glass then soften 
below a red-heat, and the ends may be drawn out and sealed wih 
safety. It is advisable to number the bulbs, and to test the first aj 
last by exposing them to a strong light. Frequently, in spite of every 
precaution, the gas explodes during the act of sealing, so that in thi 
operation it is advisable to hold the bulb with a cloth rather tha i 
the open hand. As soon as one bulb-tube is removed, another js 
placed in connection with the evolution flask, and, after ten minute, 
sealed as described. The above quantity of acid will serve forth 
production of sixty bulbs. Thus prepared, the sealed bulbs maylk 
kept in the dark for any length of time without injury ; some, whic 
were known to have been made more than a year, were found tok 
perfectly good. To explode these bulbs it is only necessary to expos 
them to diffuse daylight or sunlight, when the combination occurs i- 
stantly. Of artificial lights, the bright flash produced by the com 
bustion of the vapour of bisulphide of carbon in nitric oxide is ms 
effective ; but the light of burning magnesium wire, of phosphorus 
oxygen, or the electric light, answers perfectly well.  Profesr 
Roscoe stated that Mr. Dancer, of Cross Street, had undertaken 
supply the bulbs to persons unable to prepare them. . 


At the April Meeting of the same Society, Mr Dancer brought 
forward some curious experiments in pseudoscopic vision thi 
prisms. If we look with both cyes at an object, such as the flat topd 
a table, for example, and then interpose a prism between one eye 
the object, we discover, after a short time, that the portion of ae 
face to which the sight is particularly directed has apparently chang 
its distance. If, in trying the experiment, the thin edge of the p= 
is turned inwards to the nose, the flat surface will appear eset 
on the contrary, the base or thick edge is turned towards the -_s 
surface will appear convex. The full effect of this alterauon” : 
appearance of the object is not realized immediately, some wee 
it perfectly in a few seconds, others require some moments of a 
gazing before it becomes evident to them. The character oe 
surface to which the vision is directed exercises some int, 
producing the effect. A circular table covered with a a . 
bright pattern, having a few articles disposed towards the ng i 
hibits this fallacious vision in a marked degree. The < is 
prisms for showing these experiments should be about pt he y 
than this, the elevation or depression of surface 18 not 15° sl 
produce a good effect; if the angle is much greater than ay’ 
persons are unable to unite the refracted image of the Pr abe 
real image seen by the other eye. Achromatic prisms ar yet te 
preferred in these experiments to those which are une 
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riments with these prisms have shown that the power of 
saverging the optic axes differs very considerably in individuals. i 
the pseudoscopic effects are exaggerated by using a prism to each &€ 
ge, but in most persons this produces a painful sensation. The ex- ; 
shnation of these phenomena, which Mr. Dancer offered, and which | 
wns to be the correct one, is based upon the supposition that in ; 
tinocalar vision we estimate the distance of an object by the degree ; 
f envergence of the optic axes. In these experiments, when a flat 
srfwe appears concave by the interposition of the prism, the optic 
wesare made to converge on a point situated behind the real surface, 
wi the imagination gradually removes the object to this apparent 
iistance. When the base of the prism is towards the nose, then the 
it surface becomes convex: in this case the optic axes cross in 
font of the real surface, and the imagination raises the object to that 


pnt 


M. Dode, a French chemist, has introduced platinum mirrors, 
which are greatly admired, and which present this advantage, that the 
wlecting metal is deposited on the outer surface of the glass, and thus 
ay defect in the latter is concealed. The process, which is patented 
in France, is described as follows :—Chloride of platinum is first made 
dissolving the metal in aqua regia and driving off the excess of 
wid, The neutral chloride is then dissolved in water, and a certain 
quatity of oil of lavender is added to the solution. The platinum 
mmediately leaves the aqueous solution and passes to the oil, which 
bids it in suspension in a finely-divided state. To the oil so charged 
lie author adds litharge and borate of lead, and paints a thin coat of 
lis mixture over the surface of the glass, which is then carried to a 
jroper furnace. Atared heat the litharge and borate of lead are 
fied and cause the adhesion of the platinum to the softened glass. 
The process is very expeditious. A single baking, M. Dode says, will 

200 metres of glass ready for commerce. It would take 


a! 7 he says, to coat the same extent with mercury by the 
plan, 


_ anographers have for many years been endeavouring to substi- 
be at of uranium for salts of silver. One of the most promising of 
: tent suggestions for this purpose has just been made by M. 
= a € prepares an ammoniacal citrate of uranium and mixes 
cls ad solution of chloride of gold and a paste prepared by 
ald om wpa powder in hot water. The quantity of chloride of 
bereduced, am and the heat not too great, otherwise the gold will 
biliant hs ae this mixture with a sponge on paper, which takes 
bied in aa ow colour, similar to albuminized paper; when quite 
be fone we ne place it in the positive frame. The proofs have all 
“Sar age elicacy of those obtained by albuminized paper ; the 
| 1 48 Very sensitive, and becomes more so if slightly mois- | 

bey shoal Prag come from the frame of a bluish black colour ; 

toned, and should be fixed by being washed with 
TOL, yellow colour of the paper disappears. 
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The picture may be changed to purple by a solution of chloride 
of tin. 


Heat.—M. H. St. Claire Deville has been for many years occy 
pied with the curious subject of dissociation, and on May Ist he pp. 
sented to the Academy of Sciences a memoir on the shentiins of 
dissociation in homogeneous flames. It related to the chemical cp. 
position and the distribution of heat in a flame produced by a mixtuy 
of oxygen and hydrogen, or carbonic oxide and oxygen burnt fron g 
oxy-hydrogen blow-pipe. The author in this paper describes ther 
sults with carbonic oxide and oxygen, mixed in the proportion to fom 
carbonic acid. ‘The flame is seen to be composed of an outer ai 
inner cone ; the latter composed of the uncombined gases, the forme 
of the gases in combustion. The interior cone had a height of abou 
10 millimetres, while the more visible part of the exterior cone ros 
70 or 100 millimetres. 

The observations show,— 

1, That the temperature goes on increasing from the lower puta 
the flame up to the summit of the interior cone. 

2. That the proportion of uncombined gases (oxygen and cw. 
bonic oxide) to the combined gas (carbonic acid) increases from the 
upper part of the dart of flame, where carbonic acid alone was fouf, 
down to the lower part (summit of interior cone) where only two-thini 
of the oxygen and carbonic oxide had united. 


M. Tresca, whose experiments of the flow of solid bodies (sf 
metals and ceramic pastes) from a small aperture when submitted 
great pressure, are known to our readers, has now extended his t 
searches to ice. This body is found to issue in exactly the same wy 
as the solids above mentioned. The jet is formed of perfectly dist 
concentric tubes, which, however, in this case are grooved throw 
their entire length with transverse fissures which gave to the jet the 
appearance of being made up of washers arranged one after anothet 
The results support strongly Dr. Tyndall’s theory of constitutim df 
glaciers. Some effects resembling moraines were, indeed, seen Wiel 
coloured ice was employed in the experiments. 


At one of the recent meetings of the French Academy of aoe 
M. de Verguette Lamotte made a communication on the effects of he 
in the preservation and improvement of wines. Burgundy 18 We 
known to be much improved by a voyage to and from Calcutta. 
fact led the author to try the effects of warmth on wines at home, 
both he and M. Pastcar have come to the conclusion that wins * 
be much improved by gently warming them, and that sick pate 
be cured by the same means. M. Pasteur has, in fact, boa 
patent for warming wines by placing the bottles 1n a hot-air Sage 
the corks tied down to prevent their being forced out by the 


sion. The bottles must be quite full, and have no air in them, inf ‘| 


heated to 64°C. for half-an-hour, after which the o cried 


driven home, and sealed down, In the process just 
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yore all parasitic ferments are destroyed, and the wines keep well 
it 


7 Our readers are already acquainted with some of the ingenious 
7 opitions of M. Tellier to utilize the force evolved in the passage 
¢ i liquefied ammoniacal gas from the liquid to the gaseous state, and 
™ TM: ondensation again by contact with water. He has now proposed 
"YTB woe further applications of liquid ammonia. These applications are 
. fmded upon two indisputable truths: —1. In empty spaces liquids 
te gatineously give off vapour, the tension of which immediately 
= raches its maximum. 2. In two spaces communicating, kept at equal 
peratures, and containing one liquid, there is always evaporation 
vat Ma vibe warmer space and condensation in the colder.. The first appli- 
at Ha ston suggested is a means of cooling the air of the saloon and cabins 

dasteamer, say, going down the Red Sea, where the want of cool air 

sgnerally experienced. For this purpose he puts liquid ammonia 
4g Mag vist of tubular boiler, the tubes of which are in free communica- 

fim with the air and the saloon to be cooled, while the boiler itself is 
a. [a 2ommunication with a worm and receiver bathed with a stream of 
thy fg water. The warm air, as it passes through the tubes, parts with 


is caloric to vapourize the ammonia, and so reaches the cabin delight- 
‘nis HY C001, while the ammonia goes on to the receiver to be again con- 
lad, On its way it is utilized to drive a ventilator, supply cold 
wet to the receiver, and pump itself back again to the generator ; but 
(sof iy what contrivances and machinery is not stated. A modification of 
plan, as Tellier states, is also adapted to cool theatres 


3 1 other places of entertainment, as well as ships’ cabins. More in- 


any oo still is the idea of making the ‘solar rays volatilize ammonia, 
tint Be. 2 parching heats manceuvre a pump or pumps which shall 


ough ae the thirsty earth with refreshing streams, and so make the sun 
t the a y undo its own work. More practicable, perhaps, is the idea 
other. fm .28 the liquid ammonia to cool the wort in breweries and main- 


ion constant temperature during fermentation. Remembering that 
whet rs ends are to be effected without loss of material, we must give 
‘teller the credit of being one of the greatest inventors or most in- 


Fuus theorists of modern times. 


f heat Sy _— contrivance has been described by Erlenmeyer for 
5 wel m *: ® application of heat in the distillation of liquids with 


lg points. A sand-bath is very inconvenient, and a clay- 
ol aM tetort is often out of the question. The Doctor therefore 


g the retort with short fibres of asbestos, which he 
8 r appears Place by means of a wire gauze. Such an asbestos 
s very simple, and will no doubt be perfectly efficacious. 

pal 


tueed oTy.—M. Matteucci has studied the battery recently intro- 

on mee Blane, who employs a plate of zinc and a plate of lead 

ed ation of very thin deposit of copper, which are placed in a 

nbhw, This mon salt, with which is mixed a quantity of flowers of 

ttery appears to be very useful for telegraphic pur- 
2m 2 
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poses, and the only objection to its use is the evolution of 

sulphuretted hydrogen, which would seem to be unavoidable Inth 
course of his experiments, the author arrived at the follow; Po 
clusions :—1. That finely-divided sulphur in contact with the elect. 
negative metal of a pile formed of zinc, copper, and Solution of 
common salt notably increased the electro-motive force, constaney 
and permanency of the battery, and he hopes to obtain by the use of 
sulphur a voltaic combination possessing many advantages over the 
batteries at present employed. 2. Sulphur, although insoluble aj 
an insulator, enters into combination with the sodium set free by the 
current. It remains for the author to explain the action of the mul 
quantity of sulphide of copper which is formed, and which appean 
to be essential. For this end he has undertaken further eX 
ments. 


In a note presented to the Academy of Sciences in May hut 
M. de la Rive mentioned that a piece of crown or heavy flint ghs 
through which a discharge from a large Rhumkorff is passed, wie. 
goes a permanent molecular modification in its whole extent, losing 
almost entirely its rotatory magnetic power, and acquiring the pr- 
perties of a crystalline body, or glass suddenly cooled. . 


A very interesting paper by M. Morren is given in the Mar 
Number of the ‘ Annales de Chimie’ et de Physique,’ “On the Phi 
phoresence of Rarefied Gas during the Passage of the Electric Spark 
The author endeavoured to discover the cause of the milky-white fg 
seen in some of Geissler’s tribes. It has been attributed by may 
the presence of oxygen; but this idea M. Morren shows is incor 
He finds, in fact, that pure and dry oxygen, however much rarefil, 
never phosphorescent ; and, indeed, that no gas, simple or compound 
is phosphorescent by itself. A mixture of oxygen and nitrogen, wit 
37 of nitrogen to 100 of oxygen, is feebly phosphorescent; but th 
phenomenon becomes much more visible when a little vapour of mint 


acid is added to the mixture. But it becomes magnificent and last § 


when to the preceding mixture a drop of Nordhausen acid ws - 
vapour of sulphuric acid is added. The same result may be ce 
by passing the spark through a rarefied mixture of the follommg 
gases :— 


Or, 


Very dry atmospheric air. 
Oxygen 


And a little Nordhausen or anhydrous sulphuric acid. Oe 
besides sulphuric will produce similar results—anitric ant ihe 
for example; and the author shows the probability of ar ia 
combine these gases with NO,. He states that 118 post 
directly the compound NO,2SO, by the spark in convelll 


paratus, 


—_ 


| 
it 
it 
el 
al 
5 
ul 


or acid 
arboUl, 
able #0 
to form 
ent 


Physics. 501 


Ii] 

note has been read at one of the late meetings of the Académie 
1s Sciences, by M. De la Rive, “On the Conduction of Electricity 
i Meallic Vapours.” These, the author shows, have the same or 
Ty metals were vapourized by the voltaic arc, and on endeavouring 
» mduce the arc with points made of various alloys, the author ob- 
ered that the alloy was always decomposed. To observe this pheno- 
van better, he employed a plate of coke for a negative clectrode, 
ui the alloy for the positive, and then was able to collect the two 
wuls which deposited separately on the coke. 


At the meeting of the Academy of Sciences, held April 17th, M. E. 
Wirtin presented a memoir, entitled “‘ An Electro-chemical Study of 
mal Simple Bodies, Ponderable and Imponderable, divided into Two 
(ses by Peculiar Affinities.” ‘The author has arrived at a new 
ince of electro-chemistry, based on the following assumptions, or, 
whe regards them, proved facts:—1. That the two electricities are 
ut forces, but simple material bodies endowed with chemical pro- 
jeties, by virtue of which they form compounds with simple ponder- 
il bodies, 2. That the two electric fluids of the battery are not 
jrolueed by any physical action, but by a chemical action of the 
jwlerable bodies which hold them in combination, and which, by 
wing with each other, sct the electricities at liberty. 3. That these 
ane electricities collected by conductors, and transmitted in currents, 
wtepate directly in the actions they produce, and combine chemi- 
aly vith the elements they disunite. We may quote the decom- 


yation and composition of water as an illustration of the author's 


7 Negative electricity he distinguishes as electrile, and gives it 

nd El; positive electricity is etherile, symbol Et. The 

i. of hydrogen becomes, therefore, HEI, and that of oxygen 
' The two clectricities arriving at opposite poles, attracts in the 
position each its proper element, and we have 


dep Clectricities in uniting with each other produce caloric, 


detto-che and light, L*, Here, then, are the essential principles of 
thuitie which : two electricities possessing peculiar and invariable 
winds heat with each other to form two imponderable com- 
vith Mein « light, and with simple ponderable bodies also endowed 
bss 1 ee of two kinds. We have thus two classes of 
cr includes electrile, an imponderable body, and 
9 ements, oxygen, fluorine, chlorine, iodine, bromine, 
le body » te Basic, which includes etherile, a simple imponder- 
scleni metalloids, hydrogen, carbon, boron, phosphorus, 
dudes anti] mm, and silicium, and all the metals. The author con- 
Won, but eega chemists have only recognized the effects of chemical 

ye before discovered the cause—now the cause is 
bey unite th €s of the same kind are indifferent to each other, but 


emselves with all bodies of the opposite kind, and the 


yarly the same conducting power as the metals in the solid state. | 


‘ 


July, 

the 

CO. 

on of 

use of 
the 

é and 

Dy the 

small 
ppéars 
last 

plas 
under- 

losing 

March 

Phos- 
Spark.” 
nite fog 
Ng t0 

orrett, 

but the 
f nitne 

lasting 

a littl HO+ El+ Et = HEI+OEt. 
tained 

lowing 


502 Chronicles of Science. 


fundamental law of chemical union thus rests u 
kinds of simple bodies. (Sirptece 
At a subsequent meeting of the Académie, M. Mart 

the second purt of his memoir, which he devotes to myo 
the phenomena of combustion, and of the pile. The simplest case of 
combustion, according to the author, is that of a mixture of hy 

and oxygen, which produce water and heat, and which, according t 
the above theory, is explained by the following equation :— lem 


HE! + OEt = C*, pen 


The two imponderables combine to form caloric, which is produced wid 
sufficient intensity to become luminous before it combines with ty 
water. Carbon hold two atoms of electrile, is C,El,. When iti 
once burnt in oxygen, it forms carbonic oxide CO,El; burnt a semi Iv 
time with the same quantity of oxygen, it becomes CO,, in which th 
two atoms of electrile are replaced by two atoms of oxygen, $0 wit 


sulphur and the metals. Pao 
The action of the battery is a modified combustion in which tog yan 
two imponderables are kept apart, and sent along different wires. ~ 


A most important paper on a new Thermo element is 
M. S. Marcus, in the ‘Transactions of the Vienna Academy. [tsi dd 
also printed in the ‘ Philosophical Magazine, No, 197, Bismuth aig buii 
Antimony are not used in these elements, but in their stead are taka 


different alloys, the proportions of which are given in the orginal ss 
paper. A powerful thermo-pile was constructed with a view to beng to th 
used with a gas-flame. The individual elements consist of ban 4 
unequal dimensions. The positive electrical bar is 7” long, 7" b\ggi wll 
and 4'” thick; the negative electrical bar is 6” long, 7” broad, i eye 


thick. Thirty-two such elements were screwed together, tise 
all positive bars were upon one, and all negative on the pene his 
and thus had the form of a grating. The battery consists of er: 
gratings, which are screwed together in a roof shape, a r “ 
strengthened by aniron bar. As an insulator between the iron bar 


the elements, mica was used. Besides this, the elements, wher te * 
came into contact with the cooling water, were coated ye tt 
glass. An earthen vessel filled with water was used for cools - 
lower contact sides of the elements. The entire battery has 8 te 
of 2 feet, a breadth of 6 inches, and a height of 6 inches. be 

M. Marcus communicated further that he had co “eat MA "hi 
furnace which was intended for 768 elements. They ™P ial tics 
Bunsen’s zinc carbon battery of thirty elements, and consume ; ty 
240 lbs. of coal. ris 

The following are the properties of the combination 

1. The electro-motive force of one of the new ert f nettle deve 
that of Bunsen’s element, and its resistance 1s equal to 0'4 0 


of normal wire. 
Six such elements can decompose acidulated 
3. A battery of 125 elements disengaged in Jaco 
centimetres of detonating gas. The decomposition 0 P 
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rouble circumstances, for the internal resistance was far greater 


fthe interposed voltameter. 
half a millimetre in thickness introduced into 


ie circuit of the same wire 1s melted. a 
5, Thirty elements produce an electro-magnet of 150 lbs. lifting 


: The current is produced by heating one of the junctions of the 
ments, and cooling the second by water of the ordinary tem- 


pentane. 


X. ZOOLOGY. 


Inuding Animal Physiology, the Microscope, and the Transactions of 
the Zoological Society of London. 


Portssor Gorint, of Lodi, near Turin, has been engaged for many 
years past in perfecting a process for preserving dead animals from 
trefaction. His preparations of the human body have for some time 
len so excellent as to look like wax, the lips retaining their natural 
tour, and the expression being scarcely altered. For the purposes 
dissection this method is likely to be of great practical value, as 
lodies can be retained in a state of softness and freshness for six 
mouths. After this time the preparations begin to turn hard and to 
sume a mummy-like aspect, but immersion in water restores them 
W their original softness. As yet M. Gorini has kept secret his pro- 
tas of preservation, but it is hoped that in the interests of science he 
nil soon make it public. The process does not seem to be tedious or 
tyensive, for he takes only one day in preparing subjects for future 
tion, and for this operation he charges but four shillings. A 
‘mmission of the Royal Academy of Sciences at Turin reported upon 
process at the close of last year, from which report these details 
wderived. It is not only applicable for anatomical purposes, but 
uu also be employed to preserve specimens of natural history, and to 
butchers’ meat from change. 
Dareste has investigated the facts relating to the coexistence 
fond embryos upon a single vitellus, first noticed by Wolff, and 
that two distinct physiological phenomena are indicated. In 
re oe the distinct blastoderms are separated from each other in 
sich es days of incubation, each presenting its transparent area, 
"2 T give rise to an embryo each enveloped in its proper am- 
al we two embryos thus remain completely separated, being 
tists ately united by the vitellus. But in the second case there 
i a4 4 single blastoderm, and in this a single transparent 
lls i; 18 remarkably irregular. The two embryos which are 
nal 2 this single, but irregular, area give origin to a single 
ea, and they become united by a single amnios. The 
it map thus developed upon a common transparent area re- 
it indineot mé cases completely isolated, except as regards their 
"lon by the vitellus. These both may be developed 
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normally, or sometimes one of them is imperfect] 

forms an acephalous monster. In other sf the ie = 08 r 
directly and produce a double monster. These two modeg . sale 
ence of two embryos upon a single vitellus evidently arise from the 
fact that in the first case the egg contains two distinct Cicatricule he. 
fore incubation; in the second, only one. A double monstros 
therefore, is not, as was supposed, the result of the fusion of to M 
bryos developed upon distinct vitelli ; and M. Dareste maintains that 
for the formation of a double monster, the embryos must actually ori 
ginate upon a single transparent area, that is, in a blastoderm 
ceeding from a single cicatricula. But it remains to be seen why in 
some cases the two embryos are separately developed, and in others 
they form a double monster. Another important question arises—is 
this single cicatricula, which gives origin sometimes to two distinc 
embryos, and sometimes to two united ones, really simple, and simile 
to the ordinary cicatricula; or is it the result of the early fusionof 
two primarily distinct germs ? Since M. Balbiani has shown how th 
germ is formed in the ovule, we may consider whether certain ovil 
may not contain a cicatricula apparently simple, but formed by the 
fusion of two originally distinct germs. And the coexistence of tm 
germs within a single ovule is proved by the coexistence of two sep 
rate cicatricule upon the same vitellus. 

Professor Owen has communicated to the Royal Society an accout 
of the female Echidna (Echidna hystrix) with a young one, received 
from Dr. Miiller, of the Botanic Gardens, Melbourne, in 1865. The 
young adhered to its mother as was supposed by a nipple. In the 
parent, Professor Owen found two marsupial pouches, about 1} neh 
apart, each with the aperture longitudinal, half-an-inch in depth, al 
two-thirds of an inch in length. The young Echidna, about one inch 
in length in a straight line, could be received in a bent position mo 
the pouch, and might cling to the fine hairs of that part by its claws; 
but there was no trace of a nipple. Each mammary gland terminates 
by numerous ducts upon the fundus of the corresponding pouch. The 
author concludes, from the appearance of the uterus and appendages 
that this Echidna had produced two young, of which only one wis ® 
cured, and that probably she had a mammary foetus m each pouch s 
the time of capture. The young resembled the young of ornithoriy 
chus in general shape and curvature of the body, and also the . 
born young of the kangaroo in the proportions of the ape 
body, in the inferior size of the hind pair, and in the feeble in 
of eyes and eyelids. The traces of ears, however, are less, hee 
being little, if at all, developed in the mature Echidna. The™ 
the mouth is a transverse slit, and is a good monotrematous ¢ ie 
of the young at that period, since in all true or teated — lal 
mouth of the mammary foetus has a peculiar circular and Wl! 


shape. A scarcely visible linear cicatrix at the middle of th we 


| h re are, c 
part of the abdomen is the sole trace of papery pr which 


viz. the manner 
and successio2 


ever, still points in the generative economy of th 
remain to be determined by actual observation, 
season of copulation, the period of gestation, the nature 
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{temporary structure for the nourishment and respiration of the 
fetus prior to birth—the size, condition, and powers of the young at 
fe time of exclusion,—the period during which it requires lacteal 
varishment,—and the age at which the animal attains full size. 

The Rev. Dr. Haughton, of Dublin, has carefully dissected the leg 
{the ostrich, with a view to determine the peculiar muscular me- 
dunism by which the limb, which may be regarded as a long rod bent 
‘fur distinct points, attains its greatest amount of shortening or 
nding at the moment the foot touches the ground, and is suddenly 
nightened or elongated by the simultaneous contraction of all the 
muscles; the effect of which is to throw the whole body of the bird 
firrard from the point of support of the foot as if from acatapult. It 
is the two-bellied rectus muscle of the thigh which is the key to this 
rmatkable action, which muscle binds down the patelle, straps up the 
beel, and brings the whole machine into harmony at the moment that 
te spring is about to take place. The movements of the ostrich are 
ieseribed by eye-witnesses as admirable, the bird springing from foot 
tofoot in rapid motion, bending with the rapidity of lightning the foot 
wit left the ground, avoiding skilfully and without apparent effort the 
lagers of the rough soil. It is said that it almost touches the ground 
ith its body alternately on each side in every successive oie, and 

. The force expended in propelling the of the ostric 
forward is calculated by Dr. “aig the force em-. 
Hloyed in restoring the legs of the animal preparatory to its next 
gmng, and the question how this force is to be applied ‘suddenly with- 
aut breaking or dislocating the leg is answered by the remarkable 

a groove over an ween them, and turning 

_ and backwards into the calf of the leg becomes provided 

which forms one rj of the 
i 

the heel and terminates + the 

Among the curiosities of the Zoological Gardens of late has been a 
tng Penguin (Aptenodytes Pennantii), a bird which, though very 
tom and abundant in its haunts, and very easily caught, has 
brought alive into Europe. The reason of this 

) y die for want of food, which it seems they gene- 
— to take. The present bird was brought on board at the 
fusing with a dozen others, all of which died from re- 

8 vod. This one being fatter than his companions survived 


} 
viget, and being petted and played with by the sailors, was at length 


Induced by th 


Wag carefully 
unkn 


em to swallow some fat and fish, and from that time 
fed, and brought home in pretty good condition. For 
ae Ba Si the bird continued to refuse to eat unless the 
Totaciousl - Ff placed in its mouth by the keeper, when it bolted it 
rete p Y; = by unmistakable gestures asked for more. If a fish 
it but na chair close to its beak, the creature refused to notice 


wed the keeper’s hand with open mouth for another to be 
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8 conduct with Te 
gh there was 


dropped down its throat. Equally strange was it 
gard to its native element, the water; for thou 
venient pond in the enclosure where it was kept, it carefully avoided 
going into it, and if placed therein, it scuttled out again as S000 ag 
possible ; yet it evidently likes water, for it enjoys being syringed 
amazingly, turning its head round, and stooping down so that each 
part in turn may be well bathed. The consequence of thes wp. 
accountable freaks on the part of the Penguin has been that he has a 
length died, after being but a short time in the gardens, The spect 


lations of Mr. Wallace upon this bird, from a Darwinian point of | 


view, are curious. He considers it a highly specialized form of sq. 
bird, which in the process of adaptation to an aquatic mode of life 
has reached a stage parallel to that of seals among quadrupeds. Their 
affinities will, therefore, be general rather than special, since they have 
become isolated by the extinction of a long series of nearly allied 
“predecessors. Were it not, indeed, that the duty of hatching thei 
eggs and rearing their offspring obliges them to come on shore, the 
continued modifications of structure in accordance with the requir- 
ments of an aquatic life might have been carried still further, and 
have produced a creature as fish-like among birds, as the whales and 
dolphins are among mammals. 

Professor Steenstrup has contributed a remarkable memoir on the 
migration of the upper eye of the Flounders across the head from the 
blind side to the eye side. Calling attention to the obliquity of the 
Pleuronectide, and the curious fact which accompanies their want of 
symmetry—viz. that both eyes are brought round to one side of the 
head—he remarks that a new system of equilibrium is established for 
Flounders, in which the dorsal and ventral instead of the lateral halves 
become symmetrical in outline, and are equipoised. In most of the 
Pleuronectide (Sole), the left is the blind side ; but in some (Turbot) 
it is the right; in both, however, there sometimes occur “Wr0tj 
Flounders.” Besides these there is a group of double Flounders,™ 
which the sides are nearly equally developed and coloured, and theey# 
placed, one in its ordinary position, and one’ on the top of the head; 
these swim vertically. In ordinary Flounders the eyes are not p . 
in a straight line, one above the other, but the upper eye 18 me 
behind or before the lower, usually behind; and between them H& 
stretches a firm, bony partition, formed of definite cranial rat 
the bony cranium there is a single orbit, entirely surrounded by " 
containing the upper eye only; the lower eye lies outside the or" 
and is protected above by the bones which form its lower _ 
which are always found to be the frontals and prefrontals oan 
to the eye side, and as the lower eye lies under these, 1t 18 & a 
it is the usual position with reference to the forehead of 118 “tt i 
And he infers that the eye of the blind side has come Tow al 
(inner) side of the frontal bones of the blind side, which 18 tan) 
towards the middle line, instead of lying at the outer (n0¥ apr ry 
side. The old explanation, that the abnormal pe eet 
Flounder’s eyes is due simply to a greater or lesser degree ° of 
of the whole head upon the axis of the body, or of » part 
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bead upon the axis of the head, is insufficient ; for, notwithstanding, 
i] the varieties in position, the relations of the upper eye to the sur- 
rounding bones of the head remain the same in all forms. This 
e of the eye obliquely up through the head has, moreover, been 
gored by direct observations upon young Flounders. Minute 
pellucid specimens from the Mediterranean have been described by 
Rafinesque and Risso, and specimens have lately come under Steen- 
drap's notice from the Atlantic, about an inch long, having the 
eyes on the left side, and with them were other small fishes, resem- 
bling them in all particulars, save in this—that they were apparently 
quite symmetrical, with an eye on each side of the head. They were 
Flounders in an earlier stage. Perfect transitional forms have been 
wticed, giving “expressive evidence that the eye actually goes from 
me side up through the head over to the other side—in other words, 
that the symmetrical (young) fish by degrees squints its eye in and 
w through the head, out to the other side, and finally squints itself 
intoa perfect Flounder.” | 
The French Museum of Natural History has recently been fortu- 
mite enough to succeed in the reproduction of the Mexican Axolotls, 
vhich had never before been accomplished in Europe. The Museum 
possesses in the reptile department six of these animals, five males 
mdone female. The eggs, spawned in the usual manner, consisted, 
like those of all Batrachians, of a black vitelline sphere, placed in 
the centre of a transparent vitelline membrane, which was again sur- 
wunded by a larger albuminous envelope. Nearly all the eggs were 
fitful, and the hatching took place from twenty-eight to thirty days 
ifler they were laid. Soon after the egg was quitted, an important 
change occurred ; the buccal cleft opened itself, and the animal fed 
mth avidity upon the animacules floating in the water; in conse- 
quence of this, the stomach, which could hardly be recognized in the 
tubryo, now became by degrees quite apparent. M. Dumeril 
— engaged in observing the further development of these 


The reptiles in the Museum are very interesting generally. The — 


‘Courier des Sciences’ states that in spite of croup, which seems to be 
panty par excellence of the serpent tribe, there are still living a 
lac irigonocephalus, acquired in 1842; and a tree-frog and fresh- 
Water tortoise, dating from 1846 and 1847 respectively. Eight 


“pythons, which measured on leaving the egg four years ago from °45 


: metre, have now acquired lengths varying from 2°5 to 3°3 metres ; 
iid a South American crocodile, which in 1857 was ‘3 metre in length, 
low measures 14 metre, 

Chon Mary? to encourage the study of Economic Entomology, the 
a rp of the Entomological Society has announced that it has de- 
sand 2 offer two prizes of the value of five guineas each, to be 

: to the authors of memoirs of sufficient merit, and drawn up 
~l personal observation, on the anatomy, economy, or habits of any 
bea oo of insects, especially serviceable or obnoxious to man- 
ther aig. Uemoirs should be illustrated by figures of the insects in 


ir different states, and if the species be noxious, they must show 
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the results of actual experiments made for the prevent : 
attacks, or the destruction of the insects hemintick The ache 
must be sent to the Secretary, No. 12, Bedford Row, London, wi 
mottoes, on or before 3lst December, 1865, when they will be p. 


ferred to a committee to decide upon their merits, The prize ‘ 4 
memoirs shall be the property of, and will be published by, the males | 
Society. | 


A statement of the number of insects in the National Collection tale 
may not be uninteresting. The entomological department of th males, 
British Museum, we learn from thé’ Reader,’ contains 130 cabinets m 
3,759 drawers, and 121 store boxes, the number of specimens being ~ 

not less than 904,605. This wealth of species is unequalled in the 


ex 
museums of Europe ; but it is rendered almost wholly unproductive nila 
of benefits to science from the want of able assistance to place itin more I 


order, since there is but one assistant employed in the supervision of 
the entomological department. 

Some observations upon Crustacea have been made by Dr. Frits 
Miller, for the purpose of testing the Darwinian hypothesis, on the 
principle of genealogical classification. Having constructed such a 
genealogical tree for the Crustacea, he has deduced certain necessary 
consequences, which if not verified by facts would be a fatal blow to 
Darwinism ; but which, if they proved true, would furnish a strong pre- 
sumption in favour of the theory. Hitherto his deductions have bea 
verified. Thus in each family of crabs, we find as exceptions to the 
normal mode of life, certain terrestrial species. It is permissible to 
suppose & priori that these must present certain modifications of the 
respiratory apparatus to enable them to respire air, and that. multitude 
of arrangements may be capable of leading to this result. If he fou 
in the terrestrial species of different families the same arrangemetts 
for affecting aérial respiration, the Darwinian theory would be ie 
vocably condemned ; but if he should discover differences 50 complete 
as not to be reducible to the same type, this would certainly tum 
a strong argument in favour of the theory; and the latter altenatir 
has proved to be the true one. The three groups of Crustacea—™ 
the stalk-eyed, sessile-eyed, and entomostraca—present essentially 
different modes of development. Darwin’s theory, by assignitg * 
- common ancestor to all these Crustacea, presupposes that the 
ancestor itself presented these different modes of development. Ths I 
hypothesis appears a bold one, and it has been reserved for Dr. “AS 
Miiller to demonstrate its truth, by the discovery of species with hen 


mixed development, presenting the characters of the different groups. re 
The most remarkable of these is a macrourous genus Peneus, whic fe 
quits its egg, not under the form of a Zéea, but under that of a true by p 
Nauplius, perfectly similar to those of the Entomostraca. | sl ud 
integuments of the Nauplius are then cast off and a true Zoea oe nis 
from it,and this Zéea-phase afterwards gives place to one which ca = 
only be called a Mysis-phase. Finally, a last moult converts pie 


pseudo-Mysis into a true Peneus; nor is this. singular nein 4 
velopment an isolated fact. ‘he sessile-eyed Crustacea (Amp 
and Isopods), should, according to the Darwinian theory, have 
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Nauplius-phase, or, at least, a Zdéea-phase, although these 
tues are wanting in the existing species of which we know the 
ierelopment. Dr. Miller, however, has discovered that the Isopoda 
of the genus Tanais still retain the characters of incontestable Zea. 
Anew kind of dimorphism has been remarked by Miiller in the 
miles of a species of Tanais. In this species, the individuals of 
shich live together in myriads, the young males closely resemble the 
tmales, But the last moult gives rise to two very distinct forms of 
mies, Some of these are furnished with enormous elongated and 
ray mobile nippers, and with antenne of as many as twelve or even 
yrenteen olfactory filaments, of which the antenne of the female do 
not exhibit one. The others retain short and heavy pincers, very 
snilar to those of the females, but their antenne have incomparably 
nore numerous filaments than those of the first form of males. Muller 
these as two varieties of le each of which in their way 
bad been selected by peculiar and different advantages adapted to guide 
them in the search for females, and that therefore this singular fact is 
uot inconsistent with the Darwinian hypothesis. 
A remarkable instance of gemmation in an Annelid has been ob- 
erved by M. L. Vaillant. The animal was a Syllidian from the Gulf 
of Suez, inhabiting the cavity of a sponge. ‘The segment which bears 


the leaf-like processes was much broader than the rest of the body, — 


id formed a sort of cup or funnel, representing two thick lips, of 
hich the lower was smooth and simple, whilst the upper one was 
covered with an immense number of buds placed very close together, 
ud having a very remarkable form, resembling that of some low forms 
ff Annelids allied to Nemertes or Planaria. They had a very con- 
tnctile body, nearly equal in length to that of the parent animal, flat- 
tnd and obtuse at the free extremity, where they presented two or 
four small black eye-like spots. Towards the point of attachment the 
y became narrowed into an elongated pedicle, and if this were 
Iroken, the little creature moved freely in the water by movements of 
the body, but no vibratile apparatus could be detected. M. Vaillant 
: da these bodies could not be parasites on account of the continuity 

ittheir tissue with those of the parent animal, and he does not think 
ry can be regarded as oculiferous tentacles, because great mobility 

© eyes Occurs only where those organs are very few in number. 
“es Silliman’s Journal’ it is stated that starfishes may be dried so 

. ~_ their natural colours almost unimpaired, by immersing 
“ hagas of moderate strength for about a minute, or just long 

seer life and produce contraction of the tissues, and 
b iets tying them rapidly by artificial heat, which is best-effected 


and sup g them upon an open cloth stretched tightly upon a frame, 


_ a few feet above a stove. Care should be taken not to 
aaron eat too high, as the green shades change to red at a tem- 


near that of boili 
tlicable to Hchini payee — The same process is equally ap 


of oul in continuation of his experiments upon the production 


00 doubt of 


: closed vessels, has come to the conclusion that there is 
the fact that bacteria can be produced in hermetically- 
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sealed vessels containing an infusion of organic matter 
animal or vegetable, though supplied only with air which has 
through a red-hot tube, and though the infusion be thoroughly boiled 
The germs of bacterium must therefore be either capable of rig. 
ing the boiling temperature of a fluid, or they are Spontaneously gens, 
rated, or they are not organisms at all. With regard to the latte 
conclusion, although favourable to it at one time, Dr. Child is nop 
convinced that they are really minute vegetable forms, If hor. 
ever, it be true that germs are capable of resisting the boiling ten. 
perature of fluid, then both parties in the controversy are working on 
a false principle, and neither M. Pouchet nor M. Pasteur is likely 
present to solve the question of spontancous generation. In truth, if 
M. Pasteur’s facts are incorrect, the whole question is relegated tp 
the domain of what the French Academy Commission calls “ pure dis 
cussion,’ and the one point which Dr. Child claims to have est. 
blished is precisely that M. Pasteur’s facts are inexact; not becaus 
his experiments were not most admirably performed, but simply be. 
cause the magnifying power of his microscope was insufficient for the 
work to which he applied it. Dr. Child evidently leans to the do. 
trine of spontaneous generation, and remarks, that the objection, that 
in exact proportion as our observation of the higher forms of lif 
becomes more exact, we are gradually driven from them to take refuge 
in the lower forms which we are almost or altogether unable to observ, 
has little force, since it might be expected that if any forms are gene- 
rated spontaneously, they will be the very simplest and earliest in the 
scale of existence, which would be produced under the disadvantageous 
circumstances in which they must be placed. Dr. Child speaks highly 
of Powell and Lealand’s fiftieth objective, which, he says, has already 
shown something like an appearance of structure in these minute bat 
teria, which leaves no doubt about their organic character. 

A new periodical of much promise has just appeared in Germa, 
called ‘ Archives of Microscopic Anatomy,’ conducted by Max Schultz 
of Bonn, and published by Max Cohen and Soa of that town. Its 
to be a quarterly journal, illustrated with about thirty plates annually 
and each part will cost two thalers subscription. The contents 
be original papers upon the Microscopic Anatomy of Man, An 
and Plants, both Physiological and Pathological, as well as inform 
tion upon the Microscope itself, and whatever relates thereto. : 

Professor Agassiz and a party have left New York on the. way ty 
South America, on an exploring expedition. His chief object a 
make extensive collections in Zoology, and observations Pa 
natural sciences. The expenses of the trip will be defrayed - 2 
Thayer, of Boston, who has most liberally placed his funds at + 
cretion of the Harvard professor ; while the preparations, pur 
instruments, &c., have been at the expense of the Massac s 
Museum of Comparative Zoology, which is to receive the spec td 
brought home. Very important and interesting results are ea 
from this expedition, which will probably be absent at least Seale 
Mr. R. B. N. Walker, a long resident on the Gaboon,W) 
lately brought a remarkable collection of gorilla skins and 
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sdhout to make an expedition into West Tropical Africa, for the 
arpose of collecting animals, and for geographical discovery. His 
imjng-ground will be those little-known regions lying within seven 
wreight degrees on either side of the Equator, where he will specially 
wecupy himself in search after a lake supposed to be there existent. 
ij, Walker may be expected to learn something of the gorilla also, 
shich he says is not nearly so rare as represented by M. du Chaillu, 
Wing found in the Dahomey country, and in nearly all the country 
ietween that and Congo, as well as being common in the Gaboon and 
(mma country, where it is sometimes found within three or four 
niks of the sea. The Royal Geographical Society has agreed to 
finish Mr. Walker with the necessary instruments. 

The deaths of three eminent Zoologists have been announced 
iwing the last quarter. Valenciennes, the celebrated ichthyologist, 
frmany years the collaborateur of Cuvier, and the friend of Hum- 
bildt, has just succumbed to a long and dangerous illness. William 
Sharp MacLeay, author of ‘ Hore Entomologice,’ also died at Mel- 
hue on 25th March last. The speculations of this celebrated work 
lire been pushed to extremes by his. successors, under the names of 
te “circular system,” “quinarianism,”’ &c., so that they became 
y-words, and the work of one of the most thoughtful and original 
i English biologists sank into the most unmerited neglect. Mr. 
licLeay cooperated actively and earnestly with his friend, the late 
it, Vigors, in founding what is now one of the most important and 
luurishing of our scientific bodies, the Zoological Society of London ; 
wialso largely contributed to the establishment of the Australian 
fiseum of his adopted country. He subsequently published a work 
alld ‘Annulosa Javanica,’ besides contributing largely to the 
tiantific periodicals ; but since his departure to Australia but little 
pen. Another eminent Zoologist, and remark- 

eC rt, whose death has lately been announced, was Mr. 
Charles Waterton, of Walton Hall, the aahee of ‘ Wanderings in South 
una. Mr. Waterton was a simple and earnest naturalist, who 

‘pent more days and weeks and months in the woods than almost 
iy Man living, and whose remarkable experiences almost passed the 
“1 of credit—a circumstance which led to expressions from his 
‘ “ey Which hurt him greatly. A devoted lover of animals, he 
‘wilpe park at Walton Hall, near Wakefield, into a perfect para- 


y to = wer and quadrupeds, who were all strictly protected; and 
3 to nti able success in preserving them after death, of illustrations 
ther = or 8 house was well filled, rendered a visit to Walton Hall 
a » greatest interest to the lover of Nature. Added to this, the 
dis. HM ind original character of the aged host was itself a study. Mr. 
eof “Was @ stanch Catholic, and was upwards of eighty years of 
setts ig © and hearty. An accidental fall, however, from a rustic 
At re, his grounds, produced injuries from which he did not 

he — 
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Tue Microscopr. 


Dr. Beale has described to the Royal Society a n ject-olas 
with a magnifying power double that of a 
fiftieth, and magnifies nearly three thousand diameters with the in 
eye-pieces. Messrs. Powell and Lealand, the makers, produced a siz. 
teenth in 1840, and a twenty-sixth in 1860. The fiftieth defines even 
better than the twenty-fifth, which is now made instead of the twenty. 
sixth. Plenty of light for illuminating the object to be examined is 


obtained by the use of a condenser provided with a thin Cap, having an . 


opening not more than the thirtieth of an inch in diameter, The pre. 
paration may be covered with the thinnest glass made by Chance, of 
Birmingham, or with mica, and there is plenty of room for focussing 
to the lower surface of thin specimens which can alone be examind 
by high powers as transparent objects. Particles too transparent to be 
observed by a twenty-fifth are distinctly demonstrated by the fiftieth; 
and Dr. Beale is of opinion that by the aid. of those high power 
the further careful study of the development and increase of some d 
the lowest organisms, and the movements which have been seen to occu 
in connection with certain forms of living matter, as Ameba, white 
blood corpuscles, young epithelial cells, &c., will lead to most valuabk 
results. The finest nerve fibres ramifying in the cornea and in certain 
forms of connective tissue are also beautifully brought out by thi 
power, and their relation to the delicate processes from the connect 
tissue corpuscles can be more satisfactorily demonstrated than wil 
the twenty-fifth. The advantage of the fiftieth in such investigation 
seems mainly due to its remarkable power of penetration. Thea 
gular aperture of this glass is 150°. Many twelfths have been malt 
with a higher angular aperture, amounting to 180°. 

At the Microscopical Society Mr. Huggins has read a paper “On 
the Prismatic Examination of Microscopical Objects.” The me 
scopists can hope to profit by prismatic analysis only in the eased 
those substances which modify the light by a special absorption either 
during transmission or reflexion. But the discoveries of Professit 
Stokes in connection with the optical character of blood and as 
phyll, show that even this restricted field of investigation 18 one 0 
considerable promise. By means of the prismatic mucroscopt, , 
spectrum of any part of a microscopic object can be examine’ T 
and also can be compared with the spectra of the adjoiming ars 
the same object. Thus the spectrum of a single blood dise oF 0 - 
contents of a single cell can be observed, and changes 10 p= 
which cause a modification in the spectrum can be watched eet ay 
tigated. Microscopic physiology may receive some aid from tus’ 

fiftieth, 
of using the prism, since the deepest object-glasses, even a 
may be employed. The spectra of the light reflected seg oe 
parts of the opaque object can be separately examined. The P 
sists essentially in placing the slit of an ordinary spectrum 5 ao " 
in the position usually occupied by the eye-piece of yids on 
Behind the object-glass, at a distance of three or four me “4 hee 
justible slit is placed, and the object-glass is focussed upon Mv 
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the magnified image shall fall precisely upon the slit. The 
-- if ike meeet slit allows the light of a small part only of the 
‘fed image to pass on to the prisms. Mr. Wenham suggests that 


SBM wuld be convenient to adapt the spectrum apparatus to the direct 
+ uieof his binocular microscope, as then by looking into the other 
o uly furnished with an eye-piece the particular part of the object under 
~ vestigation with the spectroscope could be easily determined. 

- Wr, Bridgeman, of Norwich, proposes an improvement in the 
for examining opaque objects with a binocular, which 
+n Ma tall place the quantity, quality, and direction’ of light under complete 
me. Ha caizol. Tt consists of covering up a portion of the reflecting surface 
. the Lieberkiihn, so as to obtain any proportion of oblique light in 
ing wm particular direction, and then by rotating the Lieberkihn upon 
no Ha Wobject-glass, it may be brought to bear upon every part succes- 


inly without having to alter the position of the object. In this way 
ih: fa Wemost delicate structure, as the barbs upon the nearly transparent 
vex Ma gues of Opuntia tunicata, may be brought out into full and bold 
eof Ma tied. The elegant arrangement of crystallized silver can scarcely 
cor Mag een to advantage in any other way. He proposes to fix a tri- 
bite. Ma War piece of thin, dull, black paper upon the silver with gum, and 
uble Wa Ma dry to trim off the projecting parts from the centre and circum- 
rain Ma ence with a sharp penknife, so as to give it a neat appearance. 
this a Ue tube of the Lieberkiihn should move freely upon the object- 
iv fag Sand be provided with a milled ring, so as to be easily rotated 
with fam “tveen the finger and thumb. 


ZooLocicaL Society or Lonpon. 


«On fy Mans the past quarter, the annual meeting of the Society has been 
‘cro a, and the Council’s Report, with much interesting matter, shows 
me the Society is financially and otherwise in a state of great 
There were nearly two thousand fellows and subscribers 
fessor " the roll, and the receipts from their subscriptions, added to that 
loro. Oph the gardens, produced an income for 1864 of 21,7131., 
ned "#291. in excess of the previous year. Upwards of half a million 
, the oe had visited the menagerie during the past year, a number 
apatt, ~~. that of any year except the Exhibition years of 1851 and 
oa € expenditure, ordinary and extraordinary, of the past year 
f the o* to 24,8891., and the present state of the finances shows that, 
isan Tees of account a reserve fund of 10,0001. 3 per Cents., which 
inves contemplated to increase, there is still a balance available to 
WY the receipts of the present year. 
tel hiding § the year 1864, extensive additions had been made to the 


Sn the gardens, j 
scot monkey-bonse, , including entrance lodges, an aviary, and 


aratts but th 
expenditu 


The total cost of the last amounted to 
re would be well repaid by the increased 


1 a * health of th public, and the increased attention to the welfare 
ees constant 
VOL, II, 


€ Quadrumana contained in it. In striking contrast 
mortality that had prevailed in the old monkey-house, 
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Ja, 
the deaths among them during the late long and severe Winter had 


been very few, and the greater number of them had remained jp a stat 
of excellent health. In addition to a crowd of smaller br 


there is at present a red orang and a black chimpanzee in the how. Ma, 
both of which are well worthy of attention ; and for the first tine > 
these anthropoid apes have passed a winter without contracting cong 7 


or consumption. Moreover, the atmosphere of the house presents i 
agreeable contrast to that of the former small and confined buildigs 
in which it was impossible to remain for any length of time; au te 
doubtless, the present admirable structure will be greatly improved i : 
process of time, as various suggestions offer themselves, so that wha ft 
the long-desired gorilla arrives, there shall be no reason why he im dil 
should not be long kept alive and in health, Last year, a mos 
interesting series of rare quadrumana was obtained, among them wer HM J) 
numerous spider monkeys and red howlers, and the rare Lagothrx 
Humboldtii, which died mest probably from insufficient accommo. yj 
tion. The expenditure of so large a sum in a properly-constituted HIME Phy 
house is, therefore, true economy. show 

During the year 1864, there were exhibited for the first time eight I pup 
mammals, including the orange-quilled porcupine (Hystrix Mul BRM (ny 
barica), twenty-three birds, including the tooth-billed pigeon (Didw- Hi 4 y 
culus strigirostris) of the Samoan Islands, supposed, until receutl, HM pa 
to be quite extinct, as well as two reptiles and two fishes. Th i io 
have also bred in the menagerie, during the year, twenty-two spec HEM wtio 
of mammals, twenty species of birds, one reptile, and three fishes. i pn 

An important movement has also been made in the Society dummy RM tiby 
the last quarter. The Council resolved to appoint a ‘Prosector 1H y 
the gardens, at a salary of 2501. per annum, whose duty it should b On 
to make dissections of the animals which die in the menagerie, Nien 
have not been promised elsewhere. If the Zootomical Commit Vis, 
shall have disposed of the skin, or skeleton, or both, an — dh i 
will be made to determine the cause of death, so far as it - ei 
made without injury to the skin or skeleton,—and an er a8, 
record will be kept of the dissections, or other anatomical ot P mt p 
logical work performed; and such parts of the record as es! ha, 
approved by the Committee will be presented by the apy Of af 
the Society, at its scientific meetings, for publication m! ; mh 
ceedings or Transactions. For this desirable post, there were zi oe 
eight candidates, from whom the Council selected Dr. re ‘ea 
of the University of Glasgow, formerly Pathologist to ~ — 
Infirmary, and afterwards Assistant in the Museum 0 icf th lek 
College of Surgeons, Lincoln’s-Inn-Fields. Dr. 
College of Surgeons to join Consul Petherick’s gp tar, 
White Nile, as naturalist, and there made extensive bod T 
natural history. The same gentleman has communica ' Pp ris 
the Society, in March last, upon the muscular system ° sninsl 8 
little Hyrax, or coney, which, being a pachydermatous ®" On th 
many points resembles the rodent type. Also the Spel 
Anatomy of the Lemur, Nycticebus tardigradus ; 
Whale,” &c. 
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} \tthe ordinary meeting of the Society, many interesting papers 
been read. Mr. Sclater’s communications pointed out tho 
BB wwssions to the menagerie, and incidents of interest which from 
éne to time took place, such as the laying of eggs by the rarer birds. 
,, MM Jotso many birds as usual appear to have fallen to the lot of Mr. 
h WM Ghter for description, the chief being a new genus of Passcrino 
from Madagascar, and a new species from British Guiana. Dr. 
g friy’s papers have chiefly had reference, as usual, to mammals, and 
i, HM ie porpoise, which lately died in the menagerie, afforded a text for 
in WM winteresting communication. It was remarkable for having a row 
tubercles on the upper margin of the dorsal fin. This structure 
iid not appear to have been previously noticed in the common 
wrpoise, although a species from South America, lately described by 
bt. Burmeister, possessed it in a highly-developed degree. This 
hiter species was taken alive at the mouth of the [tio de la Plata, 
ui described by Burmeister as a new species, under the name of 


ted HAE Phocena spinipinnis. Further examination of the British specimen 
| owed that it possessed a striking difference from the common 
git HA purpoise in the shape of the occipital foramen, and has induced Dr. 
il HA (ny to consider it as a new species, which he calls P. tuberculifera. 
it HB A weful revision of the insectivorous Edentata has also been pre- 
ty, A pared by Dr. Gray from the specimens in the British Museum, 
hat wongst which he has found two species heretofore undescribed. A 
4 BM wiee of a new species of porcupine from South America, and of a 
' Bie fu of tortoise from West Africa, are also among Dr. Gray’s con- 
‘butions. | | | 

te Mr. E.§. Layard, a brother of the Under-secretary, resident at 
: » Town, is from time to time adding new material to Zoological 
i Sience, and now sends accounts of two whales in the South African 


iw, which Dr. Gray considers to be new species, and calls 
Mplie Layardii, and Hyperdodon capensis. He also sends a do- 


‘mptin of a new zebra discovered by Mr. Chapman in the interior 


W. Africa, 

i Professor Huxley has described his researches into the anatomy of 
aa n the genus Desmodus, of which he has found a singular form 
Pr mach, in which the cardiac end of this organ assumes the form 


veal ine elongated cecum reflexed upon itself. This character, 
une ah peculiarities of dentition, seems to him to indicate the 
co ig.” Constituting this genus, with the allied form Diphylla, in 
Ror iy section of the Order of Bats. 

ft lak remarkable discovery of a preserved Dinornis, now in the 


_Useum, has given Mr. Dallas, the Curator, an opportunity of 


008 ORE deserts . at extinct bird. He has given a full 
pet 1 — of their structure, and shows that the remnants of the 
whlionshis plume attached to each feather manifests a near 
|, DOR Newton a Dinornis, and the Emeus and Cassowaries. Mr. 


Jn BHR litle kno ha» nd described a number of hitherto unknown, or 
Spe Diceon, the ? nds’ eggs, Among them were those of the tooth-billed 
he egg pisthocomus, and the nutcracker, &c. He believed that 
he nutcracker (Nucifraga caryocatactes) which had been 
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obtained from the island of Bornholm, were the first really anthent 
examples which had reached this country, 

Fishes have not been neglected, and a memoir of thoge of Cochin, 
on the Malabar coast of India, has been read by Mr. F, Day. This 
gentleman has obtained in this locality 210 species, of which aboyt 
one-tenth were previously unknown. The indefatigable researches of 
Mr. J. Yate Johnson, in Madeira, have also been again rewarded bya 
new form of trichiuroid fishes, which he calls Nealotus tripes, 

The land- and fresh-water shells of the Zambesi and Lake Nyassa 
have been the subject of a communication from Dr. Kirk, The lin] 
shells of the Malay Archipelago, collected by Mr. Wallace, have bea 
described by him, in conjunction with Mr. H. Adams; and Dr, P,P. 
Carpenter has communicated three papers upon the shells of Panam, 
Mazatlan, and the West Tropical region of North America. Inadditin 
to these papers, interesting communications have also been read by 
Dr. Crisp, Dr. Murie, Dr. W. Peters, Dr. Hartlaub, and other eninat 
Zoologists. 


on 


XI. SCIENCE IN CANADA. 


Botany.—Filices. In the ‘ Canadian Naturalist and Geologist’ ve 
find a Synopsis of Canadian ferns and filicoid plants, by Georg 
Lawson, Ph. D., LL.D., and a paper on the same subject, servings! 
supplement to the former, by David R. McCord, B.A. — The whol 
number of Canadian species that have been enumerated is sevelly 
four, of which eleven are doubtful. Of the sixty-three certainly 
known, fifty-eight are inhabitants of the Northern United Stil 
thirty-eight of the Southern States, and thirty-six are found m 
Europe. Dr. Lawson gives a list of the seventy-four species, show 
their occurrence in Canada, the Northern States, the Southem State, 
Europe, Continental and British, and within the Arctic Circle, — 
tively. The table is followed by a description of the species > 
the localities where they have been observed. Mr. McConls bs 
contains additional localities in Lower Canada, those given be 
Lawson being chiefly Upper Canadian. Amongst well-known Bn , 
ferns occurring in the Colony, we observe that Polypodium ns 
common in Lower Canada, and widely distributed, though 2 
common, in Upper Canada. Pteris aquilina, Athyrium filix-te 
and Lastrea dilatata are common in both provinces; and dew 
cristata, Woodsia Ilvensis, Osmunda regalis (represented by ip " 
3 spectabilis), and Botrychium Lunaria, are not uncommom 
nium trichomanes, and Polystichum augulare are rare, W vale 
pendrium vulgare, Asplenium viride, and Ophioglossum eh 
have each been found in one locality only, the first m ne - 
the two latter in Lower Canada. On the other hand, we sgt 
British Aspidium Oreopteris, Lastreea filix-mas (recent y; 
found on the Rocky Mountains), Asplenium adian 
Blechnum boreale. Of the seventy-four species of filices 
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gsare peculiar (so far as is yet known) to Upper Canada, Five 
ies, viz, Struthiopteris Germanica, Plananthus lucidulus, Lyco- 
chin, podium complanatum, Salvinia natans, and Equisetum scirpoides are 
This  ommonto Canada and to Continental Europe, but are not found in the 
hot ME British Islands. In speaking of Equisetum, Dr. Lawson remarks on 
eof HM the great value of E. limosum and of E. arvense as fodder plants ; 
bya HE aw the Western prairies, horses are said to get “ rolling fat” on 
gnisetum in ten days. With regard to the habitats of Canadian 
yast WN fs, Mr, McCord remarks that more than half of the Lower 
lui HB (wadian ferns are inhabitants of moist tracts, being found either in 
Deen gen meadows or in swamps ; the remainder grow rocks with 
litle moisture, as Woodsia Ilvensis, Cystopteris fragilis (occa- 
halla, im sionally), and Allosorus gracilis; or upon rocky positions but re- 
litin quring moisture, as Asplenium trichomanes : in the latter case they 
id by GM safer during dry seasons. 
neat Culluna vulgaris, the common British ling or heather, has been 
id in Cape Breton. It had previously been noticed in the south- 
ast peninsula of Newfoundland, and in Massachusetts. These with 
Greenland (according to Giesecke) form the only kuown localities of 
this plant in America, 

Geographical distribution of Canadian plants. Mr. A. T. Drummond, 
BA, LL.B., contributes to the ‘Canadian Naturalist’ a valuable 
Canadian Geographical Botany. Ile distributes the plants 

liherto found, into five groups, excluding in his enumeration mosses, 
ichens, and lower forms, . The groups are thus distinguished :— 
| Canadian type—Species generally distributed through the whole or 
ma oad er of the province. II, Erie type—Species chiefly restricted 

: ake Huron and Superior, and most of which have 
ee: re migrated from the country watered by the Sashatchewan. 
aritime type—Species confined to the seashore. V. Alpine type 
re age chiefly known, at present, to occur about the north-eastern 
+) Fe 8 of the province. The English botanist will be interested in 
te ts the relation held by the various groups to the flora familiar 
by De ; and we have therefore made a comparison between Mr. 
Pith — lists and the accepted lists of British plants. 
anadian type.—The list includes fifty-two species belonging 
genera. Of the genera thirty-cight are represented in 


ftp lt the Species twelve are British, viz. Ranunculus repens, 
Lastret Nasturtium palustre, Drosera rotundifolia, Lathyrus 
Epilobium angustifolium, Linnea borealis, Menyanthes 


Asple an re Equisetum sylvaticum, E. arvense, Polypodium vulgare, 


Sool enum filix-fwmina, There are also the semi-British 
fulva and Antennaria margaritacca. The natural orders 


Canals resented are Rosacew and Ericaceew amongst the larger, and 
iiss and Betulacese amongst the smaller orders. 

ype.—Genera forty-two, species forty-eight, of which are 
seventecn, species, none. The forests bordering Lake 
gerbe techanin abundance of beech (Fagus ferruginea), sugar-maple (Acer 

um), oak (Quercus rubra, Q. macrocarpa, and Q. alba), and 
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walnut (Juglans nigra). The flora of this district resem 

the western part of New York State. — 

III. Superior type.—Amongst the species of this dist; 

Drummond mentions thirty-seven, belonging to Sita ph 
Twenty-six of the genera are British, but only nine species, ti 
Arabis petrea, Linum perenne, Matricaria inodora, Melampyrm 
pratense, Polemonium ceruleum, Humulus lupulus, Carex Vahlii, and 


Aspidium lonchitis. Some few species, which in the United States | 


are north-western plants, reappear near the north-eastern Canadian 


boundary line. Thus Parnassia palustris, a species of Upper Midi. | 


gan, the Lake Superior region, and north-westward, likewise occurs in 
Labrador and Newfoundland. Under the preceding types the lists 
given are representative, not complete. The next list includes all 
yet known. 

IV. Maritime type.-—Genera twenty-six, of which twenty-one a 
_ British ; species twenty-eight, of which fourteen are British ; viz. Ho. 
kenya peploides, Spergularia marina, Lathyrus maritimus, Ligusticum 
Scoticum, Plantago maritima, Armeria vulgaris, Glaux mantim, 
Mertensia maritima, Salicornia herbacea, Chenopodina mantim, 
Salsola Kali, Triglochin maritimum, T. palustre, and Juncus bil- 
bosus. It is remarkable that many maritime species occur in the 
neighbourhood of the great lakes ; thus, at least eight truly sea-shore 
plants have been found near Lake Superior. Many are also fowl 
inland near salt springs. It is suggested that these facts indicate th 
former partial submergence of the country, when the sea-shore wis 
much farther inland than now. 

V. Alpine type.—Of strictly Alpine character Mr. Drummond 
mentions twenty-nine species belonging to twenty-six genera. T wenty- 
three of the genera are British, including the following fouled 
species :—Thalictrum alpinum, Draba incana, Viola palustris, Sib- 
baldia procumbens, Rubus arcticus, Epilobium Alpmum, Bed 
Rhodiola, Saxifraga stellaris, 8. nivalis, Erigeron acre, Arctostaphyla 
alpina, Betula nana, Salix reticulata, and 8. repens. ‘i 

The list of sub-Alpine species contains nineteen gener, of W 
sixteen are British; and twenty-two species, of which ve ¢ 
British, viz. Rubus Chamemorus, Solidago virgaures, Vue 
uliginosum, V.Vitis-Idea, Euphrasia officinalis, Polygonum ba 
Empetrum nigrum, Tofieldia palustris, Scirpus ceespltosus, Poa 
Phicum alpinum, Woodsia alpina, Asplenium viride, and Lyeop™ 
Selago. Mp, 
It is to be regretted that the names of the species i, 
mond’s lists are without the affix indicating their authority. on 
present day, when descriptive natural history 18 crowded with sya ant 5 
and when scarcely two naturalists agree in specific ager if 
name cannot be considered definite, unless that of 118 
added. tany at the 

Michaux.—The Abbé Ovide Brunet, professor of Y esl 
Laval University, Quebec, has collected sufficient mater ont of the 
him to give for the first time a tolerably complete 907, 
travels of the botanist André Michaux, through Canada. 
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{ yhich o translation appears in the ‘Canadian Naturalist,’ is ex- 
nnely interesting ; and is rich in information concerning the dis- 


MS ation of plants throughout that part of the province round Lake 


% Jon, and adjacent to Hudson’s Bay. It also furnishes a good 

description of the district, which is but little known. The 
issof plants include many well-known British species, whilst the 
muler of genera foreign to Britain is extremely small. 


Estomotogy.—Pieris rape.—Mr. G. J. Bowles, Secretary to the 
(uebec branch of the Entomological Society of Canada, read a paper 
ire the branch Society the Pieris rape (or Pontia rape),” 
rich is the small white cabbage butterfly, common in England, 
sae it is very destructive. He states that itis now present in con- 
dienble numbers within a radius of about forty miles round Quebec. 
lt spears to have been first introduced into the province at that city 
iat seven or eight years ago, being probably brought over amongst 
rgetable produce. Two males of a bright canary colour, a varicty 
wasionally taken in England, have been captured. In the autumn 
it 1863, the ravages of the larvae, in the vicinity of Quebec, were 
wy great. Several specimens collected by Mr. Bowles showed that 
ley are attacked by a parasite, probably one of the Ichneumonidw. 
‘his is also the case in Britain.) Mr. Bowles describes the insects 
n order that farmers and gardeners may recognize and destroy them. 

ical Society of Canada.—This Society has resolved to 
pene and publish catalogues of all the known Canadian insects ; 
ummencing with the Coleoptera and Lepidoptera. This is an 
‘auple well worthy of imitation by all local and provincial Natural 
listory Societies, 
) Sepa polyphemus.—In August, 1863, Mr. Wm. Couper, of Quebec, 
we Wo caterpillars of this lepidopter feeding on swect-briar, 
sar said to be introduced into Canada. The food-plants pre- 
io vd a8 to it, were the oak, elm, and lime trees. It has 

‘ ol apa on the maple; but as the larva is large, soft, thin- 

on marlon, its occurrence on the thorny briar is remarkable, 

; a ept the two specimens in confinement on this plant, until 

mmenced spinning, previously to which, they ejected the 


mus of the viscera, consisting of about a teaspoonful of a dark 


repens.—'The same observer describes the occurrence 
ts bes Linn. (the creeping wheat-grass or couch-grass), 
(og ly E es by a hymenopterous insect of the genus Kurytoma 
lois an vipes). The insect appears in June, when the female 
wears exte = each joint of the grass, producing a gall, which 
its from the yasatumid part of the stem. As soon as the larva 
ty in that a it places its head downwards in the gall, remain- 
remains 4, oe until it eats its way through. During the winter, 
loving ¢ ws in the hardened gall, becoming active again in the 
te Young ae and changing to the perfect insect in time to attack 
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GEOLOGY AND PaLmontoLocy.—The Geology of th 

has been described in a lecture delivered 
History Society, by Jas. A. Grant, M.D., F.R.CS.E, FG Th 
whole of the rocks beneath the drift are older than the grey Pee 
stone of the New York series, which corresponds to the Llandoven 
beds or Middle Silurian of Britain (sce ‘ Report of Geology of Cans 
Murchison’s Siluria,’ chap. xviii., and ‘ Lyell’s Elements of Geology; 
6th edition, p. 566). The lowest formation described (leaving on 
the metamorphic rocks) is the Potsdam sandstone, equivalent to the 
Upper Cambrian of Lyell, and to the lowest members of the Love 
Silurian of the Geological Survey of Britain. It crosses from 
New York State into Canada, being well developed in the county of 
Beauharnois (see ‘ Lyell’s Elements, p. 577). Above this is th 
Calciferous Sand-Rock, which, in that part of Canada, is principally, 
granular magnesian limestone, with some imperfect fossils, Ik 
thickness is about 300 feet. The Chazy limestone, next in the series 
is, in Canada, associated with sandstones and shale. It forms a zo 
around the Geological depression between the Ottawa and the 
Lawrence. Above this formation is a great mass of limestones, 
divided by the New York Geologists into three formations—the 
Bird’s-eye limestone, the Black River limestone, and the Trenton 
limestone. In Canada, however, these divisions are indistinguishabl, 
either lithologically or paleontologically, consequently they a 
- united, and constitute the Trenton group, which forms, according t 
Sir W. Logan, one of the most persistent and conspicuously marked 
members of the Lower Silurian rocks of North America. Its 
found largely round the city of Ottawa. Its thickness is probibl 
not less than 600 feet; but dislocations make the amount dificult t 
estimate. The next formation is the Utica Slate, consisting of dark- 
brown bituminous shales, interstratified here and there with a fer 
beds of dark limestone. In some places, the shale 18 sulficienty 
bituminous to produce mineral oil in considerable quantity. + 
drift formation extends over North America, north of the parallel # 
and forms the surface of country over a great part of the ta ) 
area included by the St. Lawrence and Ottawa rivers. It consist 
stratified clays and sand, with erratic boulders, many of them he 
size. The channel of the Ottawa is contracted in various aa 
ridges of drift. The post-glacial beds are divided by Dr. a 
into two series, the lower being the Leda Clay, a deep-sea depost 
the upper, the Saxicava Sand, formed in shallow waters. amr? ° 
the clay fossils are Saxicava rugosa, Tcllina Greenlandica, This 
Mallotus villosus or capeling of the lower St. Lawrence. | “hid 
the little fish mentioned by Agassiz as the only tertiary speae 
he was able to identify with a living form. It is found ly, 
of clay in Greenland. These nodules exemplify the oper ait 
dissolving soft parts of the fish in consolidating the enue “ie 
matrix,” ‘Owen’s Paleontology,’ 2nd edition, p. 174.| ed ‘oa shor 
is found in nodules, in clay at Fort Coulogne Lake, at 3b ordi 
the sea. Most of the boulders are composed of gneiss, pee : 
hornblendic. |In conncction with this subject, see 
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by Professor Hind, of Toronto, on the “ Drift of Labrador, 
! ‘Quarterly Journal, Geological Society,’ vol. xx., p. 122, May 
re and ‘Canadian Naturalist’ for Aug., 1864.| Dr. Grant next 
ieribes the “rock-basins” or “ pot-holes,” which are everywhere 
oumon along rapid brooks and rivers, and are most frequently seen 
n devated ground. Two of considerable dimensions occur near 
(tava, one being three feet in diameter and thirteen in depth, the 
uber ten feet in diameter and fifteen to twenty in depth. 

Geology of Eastern New York.—Dr. T. Sterry Hunt gives, in the 
‘Cudian Naturalist,’ a short account of the results arrived at by 
Professor James Hall and Sir William KE. Logan, in the examination 
the rocks of Eastern New York, with the object of comparing them 
rith Canadian formations. These gentlemen succeeded in recognizing 
lie Sillery and Quebec groups in that region, and also in identifying 
the gneissic district of the Highlands of the Hudson with the Lawren- 
tin system of Canada, This conclusion agrees with the observations 
df Professor Cook, and of Vanuxem and Keating, according to all of 
vhom the gneiss and crystalline limestones of Orange County and 
if New Jersey underlie unconformably the Lower Silurian strata. 

The Gold of Nova Scotia.—Mr. G. F. Hartt shows that, in Colches- 
ter County, N.S., auriferous clay-slates, similar to those of the other 
wld districts of the province, are overlaid unconformably by sand- 
sone, grit, and conglomerate of Carboniferous, probably Lower Coal- 
measure, age. At the junction the conglomerate and grit are richly 
wiferous—the greater part of the gold mined in the locality being 
ibtained from the conglomerate. ‘The inference is drawn that the 
wld is of pre-Carboniferous age, both in that locality and elsewhere 
the province. 


Tracks and Feet of Trilobites—At a meeting of the Canadian 


Natural History Society, held on September 26th, 1864, two interest- 


ug and important papers were read, bearing on the nature of Trilo- 
lites.’ The first was by Principal Dawson, on the genus Rusophycus, 
is genus was established by Professor Hall, for certain transversely 
ed impressions found in the Clinton group and Chazy sand- 
sme, and supposed to be fucoids. Mr. Billings thus describes the 
‘ces found in the Chazy sandstone of Grenville :—“ This species 
\» Grenvillensis) is found in the form of irregular, oblong-ovate, or 
‘pressed hemispherical masses, one end usually divided into two 
parts by a furrow of more or less depth. The whole mass is generally 
used by numerous undulating wrinkles, which have a transverse 
hon to that of the furrow. ‘The more common dimensions are 

> teen to four inches in length, and from two and a-half to three 
“ in breadth, but occasionally specimens occur much larger 
. 9 smaller ; one of them is nine and a-half inches by five and 
, and, in addition to the principal groove, exhibits two or three 
we furrows on each side.” Dr. Dawson adds that the longitudinal 


that ways more strongly marked at one extremity of the fossil, 


tion of ‘he ere is no indication of a stem or stalk. From an examina- 


hollow 


® fossils in situ, Dr. Dawson concluded that they were casts 
8 or holes excavated in clay, and afterwards filled with sand, 
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Jal, 
The appearances can be explained on the supposition that 

crawling on the soft mud at the bottom of Btn water, pte: 
fect which made a double series of transverse marks, wag in the habit 
of excavating deep burrows for shelter or repose. The burrowing ¢ 
the modern Limulus would produce a similar effect, with the addif 
however, of the mark of the caudal spine, of which these fogsils g} 


no trace. Hence the animal required would be a crustacean, hy "i 


feet and habits of life generally resembling those of Linain, ba 
without a caudal spine. Such were trilobites ; and in particular th 
fect of Asaphus, as discovered by Mr. Billings, would appear to 
precisely what would produce the markings. Dr. Dawson thinks i{ 
probable that the burrows were places of incubation, and that the 
tribolites carried their spawn attached to their swimming feet, and 
were in the habit of resorting to shallow water for the purpow d 
incubation. He proposes’ to change the generic name to Rwich- 
nites ; and he thinks it probable that the Grenville specimens my 
belong to three species of tribolites. Similar fossils from the 
Lower Carboniferous of Nova Scotia are named R. Carbonariu, 
Lastly a species from Cape Breton, called 2. Acadicus (figured in the 
‘Canadian Naturalist ’ for December, 1864), seems to be the track o 
the swimming fect and edges of the carapace of a small Limulus, 

The second paper was by Mr. Billings, “ On a remarkable speci- 
men of Asaphus platycephalus.” The author exhibited a specimen o 
this tribolite from the Trenton Limestone of Ottawa, which had been 
in part carefully extricated from the matrix. The specimen had eight 
thoracic segments, and exhibited on the under side eight semi-cylu- 
drical ridges on each side of the median line, all curving outwardsal 
forwards. Mr. Billings believed these to be the bases of attachment 
of eight pairs of swimming feet. Burmeister’s supposition as to th 
nature of the legs of tribolites was fully borne out by this discovery, 
except that in Burmeister’s sketch the limbs are directed backwards. 
The legs were probably thin and foliaceous. 

Apatite (phosphate of lime), according to a paper by Dr. 7.8 
Hunt, occurs abundantly in several parts of Canada, as in the weimly 
of Perth, and at several points along the Ottawa. It 1s found dis 
seminated in small crystals through Lawrentian crystalline limestone, 
and in regular veins which intersect the rocks of the same system. 
the latter case it is sometimes nearly pure ; at other times it is associa 
with pyroxene, large crystals of magnesian mica (which are Ww" h 
and other silicated minerals. Attempts are now beimg made to wor 
the deposits of this mineral in North Burgess. 


important paper by Dr. 
the Classification of Animals,” appears in the ‘ Canadian Naturalist 


is difficult in a few words to give a summary of the views of the authel 


but the following are some of the salient points ipa: rae 
to species. ‘The essential characters of a species are poll Yaa 


ture, proportion of parts, ornamentation and habits ; but . and We 
necessary to take into account its continued existence 12 ee by 


are therefore brought to the definition of species long 4g P?” 
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turier and De Candolle, which unites in one species all those indi- 
“duals which so resemble each other that we may reasonably infer 
fut they have descended from a common ancestry. Such a definition 
is for practical purposes, unaffected by the Darwinian hypothesis. 
te origin of the first individuals of a species nay be, and probably 
a problem not within the province of natural history. Of vital 
ine, and of creative force or power, we are ignorant. We know 
withing, except by inference, of its laws, and we must always be 
iliged to pause at the line where what we call force resolves itself 
ito the will of the supreme spiritual Power. The species isa natural, 
te genus an artificial group; they differ not in degree, but in kind. 
There are four distinct grounds on which comparisons may be made 
fir purposes of classification. These are: 1st, intimate structural re- 
gublance, used in forming genera; 2nd, grade or rank, as to com- 
ilerity of structure or development of the highest functions, used for 
iistinguishing orders ; 3rd, use or function, referring to special de- 
ropment of the nervous, motive, nutritive, or reproductive function 
nspectively, enabling us to group animals into classes ; and 4th, plan 
type, enabling the naturalist to mark the primary division of ani- 
ils into provinces. Dr. Dawson adopts Cuvier’s fourfold division 
ito Vertebrata, Articulata, Mollusca, and Radiata, considering it to 
by much the most natural and philosophical yet proposed... He re- 
arlsas retrograde the attempts to introduce additional branches or 
tonnes, such as the Protozoa of Siebold, the Ceelenterata of Leuck- 
ut, and the provinces Molluscoida and Annuloida of Huxley. 
The following is his table of classes :— ; 


Table of Classes of Animals. 


Vertebrata, Articulata. | Mollusca. Radiata. 
| | 
| 
Nervous class, | Mammalia. | Arachnida. Cephalopoda, Echinodermata 
| | 
Motive class, Aves, Insecta, | Gasteropoda (in- \Acalephex. 
eluding Ptero- 
|  poda.) 
| | 
Nuttitive class, Reptilia. Crustacea, Lamellibranchiate. Anthozoa, 
{, | | | 
or | Pisces, -Annulata, Molluscoida (in- Protozoa. 
cluding Tunicata, 
pets.  Brachiopoda, and 
Bryozou). 


— 
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XII. SCIENCE IN THE PROVINCEs. 

Local Museums and Provincial Societies.—It has of late been fre. * 
quently insisted upon, that the main objects of the various Natural the 
History Societies which exist throughout the country should always be hed 
the examination of the phenomena displayed in their immedigt top 
neighbourhood, that they should deal principally with local and, toa his 
less extent with general, subjects. In like manner a local museum, it Clo 
has been observed, should, above all things, include an assemblage ¢ dst 


objects, representing, as completely as it is possible, the natural histor, (1s 
archeology, &c., of its own district. Buta truth of this kind cannot tho 
be too often reiterated, nor too gencrally known; and we are therefor alre 
happy to find it well enunciated in a lecture delivered to the membes 
of the Bath Natural History and Antiquarian Field Club by the Rey, (lu 
Leonard Jenyns, M.A., President. The address remarks that in 2 
national museums, we expect and ought to find everything know to dor 
exist in the several classes of the animal, vegetable, and mineral king. v0 
doms, so far as they can be acquired. But local establishments will “te 
have limited space and funds, and must, therefore, make a judicous Ge 
selection. In the first formation of a museum it is not necessary to the 
be over-particular, as objects which arouse the curiosity of the u- mn 
educated may excite a taste for the works of Nature or Art Bi gj lh 
beyond this there must be method and principle. The provneul fel 
museum should, in the first instance, collect the productions of it dis 
own neighbourhood, for the sake not only of local students, but o ul 
_ visitors from other districts. 'The next suitable object, if there be bit 
sufficient means, may be the collection of the productions of Great ) 
Britain, and next, of other parts of the world; but m either case the In 
collection should be purely typical—excluding closely-allied specie V 
varicties, &e. Another recommendation is the representation by 
specimens of the whole life of an organism, its habits, uses, allies, 
enemies: for instance, cases of insects injurious to corn or timber 
showing every part of their history, with examples of others appom 
to keep them in check; gall-making insects ; nest-building 
&e. It is well observed that very much of the usefulness of a wee 
depends on the proper labelling of the specimens, which should not 
a mere series of names, but should include a short account of affinities, 
structure, or uses; a system exemplified at the Kew Museum ¢ 
economic botany. 
On this head we may refer to the excellent arrangement 0 7 
Mollusca adopted at the Liverpool Free Museum, under the a 1 
tendence of the Rev. H. H. Higgins. The visitor has before e 
short account of the group he is examining, typical British a f 
typical Foreign specimens, fossil representatives, and illustra oak 
uses. In the accompanying cabinets, for the use of students, are 
lections of allied species ; where necessary, there are also wel 
illustrative diagrams. | Mid- 
On the same subject is a paper, read before the igen adel 
land Field Club by Mr. John Jones, the Secretary, #" © 
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«Onoanization in Field-Club Work.” The author makes an earnest 
ypeal to his fellow-members to work out the science of the district, 
asancing as desirable objects the formation of a “ Midland Flora ;” 
ie history of the names of Midland families and places ; the study of 
the Coal Measure fossils, particularly with reference to the various 
beds; the examination of the “* Permian breccia ;”’ and other similar 
pics, He recommends for imitation (and we cordially agree with 
tis recommendation) the example of the members of the Malvern 
(lub, who are collecting materials for a Scientific Guide Book to their 
istrict. He is also anxious that the Society should take up the dis- 
asion of questions of practical mining, obtaining the co-operation of 
those engaged in the pursuit. It will be seen that this suggestion has 
ilady been acted upon. | 
Te Dudley and Midland Geological.and Scientific Society and Field 
(lb—This Society appears to be in a very flourishing condition, its 
‘Transactions’ giving evidence of a considerable amount of work 
done, and of results obtained. There are two or three special features 
worthy of notice. Its object, according to the revised list of rules, is 
“toamass and diffuse practical and theoretical information respecting 
Geology and other sciences by the reading of papers and discussions 
thereon; the delivery of lectures; the formation of a library and 
museum; the collection of plans and general statistics relating to 
Mining; the publication of the Society’s proceedings; by holding 
et ; arranging scientific exhibitions in various towns in the 
ct; and by such further means as the Committee may see fit to 
ulopt from time to time.” We find that a conversazioné ose exhi- 
tition of fossils, botanical specimens, diagrams, and philosophical 
ipparatus was organized by the Socicty, and held at Wolverhampton 
n January, 1864. During the evening, papers were read “On the 
of South Staffordshire ;’ Roman Mosaics found 
nian; “On Paleozoic Genera still existing ;” and ‘‘ On the Litera- 
ture of Geology.” Inthe following April, a Fine Arts, Industrial, and 
Scientific Exhibition was held at Dudley, whicli appears to have been 
mA attractive and successful, except perhaps pecuniarily. A balance 
on the debtor side, however, must be considered not as so much lost, 
resulting in the accession of new members and the 
tain or artistic tastes, At an evening meeting held 
te Rev, W l “yg presiding, a paper was read by 
the M Field s, I. Rector of Pendock, and President of 
ine th le Club, On the Progress of Geological Science 
8 te previous year.” The author gave a masterly sketch of the 
fae discoveries of the year, including a summary of Sir Charles 
antiquity of man. In conclusion, he 
‘ie pre-eminent creature on this ylanct of his Creator, has hen 
morally, and intellectually to the same great law 
Camby: at we trace throughout the system of creation from the 
> tg epoch to the present time; while if we argue from 
' ve Must believe in a future history of advancement and of 
' ¢ following evening a conference of collicry proprietors, 
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mine agents, and members of the Society was held, under the pre: 
dency of Mr. W. Matthews, and was numerously attended, * es 
were read “On the Working of the Ten-yard Coal ;” and “ On the Di 
covery of Cannel Coal in North Wales.” We shall refer to the 
papers presently. It was considered desirable to have a series ¢ 
elementary lectures on Geology as part of the proceedings at the oni. 
nary monthly mectings ; and at the request of the Committee, Mr. f 
Beckett, F.G.S., Vice-president, undertook to deliver a cours The 
first two lectures appear in the ‘ Transactions ;’ one, “On the Genenl 
Principles of Geology ;” and the other, “On the Coal Formation” 
They appear to have been well adapted to their intended object, bu 
we must take exception to Mr. Beckett's chemical geology, especialy 
with regard to his views on the nature, source, and distribution of 
alumina. Lastly, we notice that five field meetings are announced for 
the present year, in addition to three others to which dates are xo 
assigned. We may now refer to three of the papers which appearin 
the ‘ Transactions.’ 

The Ten-yard Coal.—As before mentioned, at a conference of 
mine owners, &c., a paper was read by Mr. Rupert Kettle, Vico 
president, “ On the Yield of the Ten-yard Coal and the Best Mode of 
increasing it, having regard to the Safety and Economy of the Work. 
ing.” The method of working this magnificent seam is almost 
universally that known as “square work,” or working by “ribs aud 
pillars.” According to Mr. Kettle’s calculations, each acre contams 
_ 48,400 tons of coal as it lies untouched, whilst. the average yield by 
“ square work” may be taken at not more than 24,500 tons, leaving 4 
deficiency of 23,900 tons. To do away with so much of this enormous 
waste, left partly in pillars and partly as slack, Mr. Kettle strougly 
urges the adoption of the “long wall” method of working. Here th 
seam is worked at two different periods, the upper half being fi 
extracted, and after an interval, the lower half. No pillars are let, 
and the yield is increased according to various estimates from 6,000 
to 15,000 tons per acre. In addition to this, it was maintained that 
the safety to the men in long-wall working is very much greater thin 
by the ordinary method, whilst the ventilation is far more easily 
rendered efficient. 

The Recent Discovery of Cannel Coal in North Wales,—This we 
by Mr. H. Beckett, F.G.S., may be considered as 
the information respecting the Flintshire and Denbighshire = 
field, given by Mr. Hull, in his ‘Coal Ficlds of Great Britam. Ber 
geologist states that “the strata of the Flintshire 
attain a great depth, and that the greater portion of the coal, bells 
placed so near the surface, has already been exhausted. pie the 
statements were made, however, and until within 4 late ae At 
main.coal was the lowest seam generally wrought in Flints fe 
Mr. Beckett's recommendation, Messrs. Jones sank below t 
at Lecswood Green. Here the main coal was 154 ft. from | 
face ; below it several workable seams of coal were Pp a] a8 
and at about 93 yards below the main coal, a bed of a ar fee 
reached. This seam, known as the Leeswood Cannel, was 
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hick. ‘The general direction of the dip of the beds is east, or north- 
at; buta few hundred yards west of the first shaft a fault of 90 
anis occurs, bringing the cannel to within about 35 yards trom the 
arce, and at the same time reversing the dip. The scams of coal 
btveen the main coal and the cannel are seven or eight in number, 
gring # thickness of 16 feet to 24 feet of coal. There are also 
slitional seams below the cannel, and some valuable iron ores. The 
qulity of the cannel is extremely variable. At Leeswood, the roof 
garich “oleaginous” shale. Next below comes the “ smooth 
aml,” which passes down into “ curly cannel,” so called from its 
liar fracture. According to a report by Dr. Andrew Fyfe, of 
Aberdeen, the Leeswood Green coals are of excellent quality as gas- 
producing coals, especially the curly eannel, which -may be con- 
aiered as nearly of the same value as Torbane Hill coals ; whilst for 


wkeproducing, it far surpasses the latter. Some of the shales: 


sweated with the cannel yield a fair percentage of paraffin. In some 
pices, the cannel is entirely of the “smooth ” variety, or is replaced 
y ordinary bituminous coal. Mr. Beckett considers the Leeswood 
wel of Flintshire to correspond with the lower yard coal of Ruabon, 
i the Denbighshire coal-field, which indeed has recently been met 
mth south of Ruabon as a true cannel, nearly four feet thick, Com- 
” sections of the strata in Flintshire and near Ruabon are appended 
paper, 
_ the Distribution of Organic Remains in the North Staffordshire Coal- 
jell—This paper, by Mr. John Ward, is highly important. It has 
wen often remarked that whilst we are well acquainted with the 
and flora of the coal formation as a whole, scarcely anything 


+ ower thick measures, including the Winpenny and 17 

Seams of coal above two feet thick, 1,400 to 2,400 feet. 4th. 
including the Wetley and Shafferlong coals, about 
she the upper or 1st division is not rich in fossils, but Anthra- 


mth the re Onarius and scales of fish: this sccms to correspond 
Bassey mi dwick limestone of the Manchester coal-field. The 
comya Phi one (Red mine) has an immense number of Anthra- 
Psu, with large specimens of Stigmaria. The Gubbin 


Hibberti, Diplodus gibbosus, and spines 
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piven locality, with the view of ascertaining what 
“specially characteristic of its several Stafford. 
this object is attempted for the coal-field coal. 
sire; and more especially that part of it called t 
The coal measures have been divided by Mr 
The Upper measures, Consisting "Pott coal and 
: the top of the Red Mine, 1,000 feet. 2nd. The Potte yc 
Ironstone measures, down to the Ash or 
© , : 
the Bassey mine ironstone js 
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and complete fish, including several species of Paleoniscus, also 
Cycloptychius carbonarius, (Hux.), Celacanthus, Diplodus, Megalich. 
thys, and Ctenoptychius. In the shale of the Bay coal, there are marine § 
fossils, which is remarkable, the seam being in the upper measures | 
In the lower thick measures, we find that the Ash coal bass contains | 
several species of Paleoniscus, one having characteristic granulated 
scales; also Rhizodus, Helodus, Clododus, and other fish. The 
Burnwood ironstone has fine specimens of Anthracomya Adamsii, | 
The ten-foot coal measures have a “mussel bed” formed of the com. | 
pressed shells of Anthracosia and Anthracoptera. The 4th division, 
or lowest measures, contain a valuable bed of carthy hematite, In J 
many of the shales of this division, there are multitudes of Avicul- § 
pecten papyraceus, together with Posidonia, Goniatites, Lingula, and 9 
_-Orthoceras. It appears that amongst the fish, the genera Megalichthys, 
Paleoniscus, Ccelacanthus, and Platysomus range throughout the | 
whole series forming the coal measures: The paper is followed by | 
detailed descriptions of the principal genera of fish found fossil in | 
the coal-field, and by a carefully drawn-up table of the organic § 
remains of the same series of rocks, both of plants and animals, the | 
species peculiar to each bed being indicated. Very great advantage § 
would result if each of our coal-fields were examined as closely and 
described as minutely as that of North Staffordshire is in this paper. | 
The denudation of Rocks in Devonshire.—We have before us two | 
- papers by Mr. W. Pengelly, F.R.S., reprinted from the ‘ Transactions 
of the Devonshire Association for the Advancement of Science, Lites- ] 
ture, and Art.’ In the first the author brings under notice the pm- 
cipal proofs of denudation evidenced by the present condition of the 
rocks of Devonshire. Commencing with the axiom that “ all strata 
are immediately or mediately the offspring of unstratified rocks, he 
proceeds to show that rocks of organic origin are equally derivative. 
The limestones and chalk of Devon are due to animal agency; but | 
the carbonate of lime, of which they consist, was extracted from the 
sea-water, which in turn derived it from the solution, through the | 
agency of thermal and acidulated waters, of rocks or rock detritus | 
which contained it; in other words, by the destruction of earlier rocks | 
The operation of building up the limestones by the growth of crinoids, 
shells, and coral reefs, must have required an inconceivable space ° 
time. if the Devonian sea, like the present, contained no more u : 
3 parts in 100,000 of carbonate of lime. With regard to the omg 5 
source of lime, it is remarked that the granitic class of rocks 38 pot | 
in calcareous matter, but those of the augitic or hornblendic group, § 
including Basalt, Dolerite, and Diallage rock, often contain 10 per 
cent. of lime ; it is not improbable, therefore, that there was 42 early 
and large destruction of unstratified augitic rocks. ‘The _ , 
Tracey lignite is of vegetable origin, but with it are intersto le 
sands and clays derived from the Dartmoor granite. The ¥ te | 
formation is at least 300 feet in thickness, of which the yee : 
matter harely constitutes 45 feet. The crystalline schists 0 vy 
Start and Bolt, at the southern angle of Devonshire, 4 . oe 
morphic ; the change they have undergone implies the former ° 


4 

| 
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wof overlying beds of great thickness, which subsequently to the 
huge must have been swept away. ‘There was again a further de- 
inion, for the Bigbury Bay outlier of Triassic conglomerate is 
nialy composed of fragments of the schists. ‘The Dartmoor granites 
yeasimilar history. ‘They have been formed under the pressure 
{overlying masses, and according to some modern views they were 
imerly in the state of beds, which have therefore been destratified ; 
a this case they must have been derived from previously existing 
wks, Denudation also took place during pauses in the process of 
eimentation. This is seen not only in the Triassic series, but also 
n the Devonian limestone near Hope’s Nose, Torbay. The limestone 
sthere seen to be composed of two unconformable series : the lower, 
ilich includes several interstratified beds of volcanic ash, having 
a violently contorted and denuded before the deposition of the 
ppr undisturbed beds. The Torbay limestones, however, represent 
ita small fraction of the Devonian era. The outliers which are 
md scattered over the county indicate the former extension over a 
mat part of it of the Trias, greensand, and chalk, which have since 
a almost entirely removed. ‘Thus there are outliers of Trias on 
le shores of Bideford and Bigbury Bays, and one of greensand near 
lileford, forty-three miles from the principal mass of the formation 
Blackdown. On some of the greensand hills there are thick accu- 
ulitions of chalk flints unrounded and untravelled. The chalk 
ttich formerly contained them, and which must have been of great 


ier containing carbonic acid. 
The islets fringing the Devonshire coasts are outlying relics of an 
uuent coast-line. Other proofs of destructive agency are afforded by 
‘leraces of denudation,” where the retreating tide leaves a rocky 
litform instead of a sand or shingle beach ; the water having reduced 
Haplane surface the outcrop of highly-inclined strata. Similar 
wmces are seen on the summits of limestone hills now inland. 
hes occur round the coasts about 30 feet above the sea, 
y occupying platforms or terraces in hard rocks. Occasionally 
tls of rock are seen to be cemented to the faces of limestone cliffs. 
e¢ have formerly fallen into fissures, and been there cemented by 
ri containing carbonate of lime. Subsequently the mass of rock 
ug hetween the fissure and the sea has been removed by the waves, 
‘mg the blocks in their present position. The Budleigh Salterton 
- pebbles offer striking proofs of repeated denudation. The 
ch extending from Sidmouth to the eastward extremity of the 
‘Nuty 18 almost entirely composed of quartz pebbles derived from a 
ible bed near Budleigh Salterton. The pebbles have been re- 
‘atly shown to contain Lower Silurian fossils similar to those occur- 
bs the quartzite beds of N ormandy (see ‘Quart. Jour. Geol. 
t vol, xx. p. 283; Aug. 1864). Mr. Pengelly hence deduces the 
wing series of changes :—1st. The denudation during the Lower 
ag era of pre-Silurian rocks containing quartz, and the depo- 
nofthe triturated material. Qnd. The production, by denudation, 
na “4 amount of débris, which was deposited on ee arenaceous 


luickness, has been quietly removed by the dissolving power of rain-— 
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beds. 8rd. The metamorphism of the latter into quartzite, 4th. The 
denudation of the overlying strata. 5th. The denudation of the 
quartzites during the Triassic period, and the formation of the pebble. 
bed. 6th. The denudation of the pebble bed during supracretaccos 


periods, by which much of the ancient gravel of south-eastern Devon- 
shire was produced. 7th. The continued denudation of the pebble. § 


bed to form the modern beach of Budleigh Salterton. The autho 
thinks that the crystalline rocks of the south of Devon and Comvall 
including those of the Bolt and Start, the Dodman district, and Eddy. 


stone, may be parts of one great system, from which the Budleigh | 


Salterton pebbles may have been derived. 

The Introduction of Cavern Accumulations.—In this paper Mr. 
Pengelly shows that the caverns of Devonshire may be divided into 
four classes, respecting the modes in which their contents were intr. 
duced. In some instances, at least, the existing contents of cavems 


were carried in long after the excavation had been completed. The | 


famous Windmill Hill Cavern at Brixham had certainly been twie 
filled. and emptied before the introduction of the mass of materials 
which was found in it and excavated in 1858. This is proved by the 
remains of two former stalagmitic floors, one of which formed a knd 
of cciling to a cavity which existed when the cavern was examined, and 
below which was the most recent accumulation of materials. 

The first mode in which accumulations are shown to be introduced 
into caverns is that through vertical openings communicating with 
the surface. Several caves occurring in the limestone of Orestn 
— were met with from 1816 to 1822, and described by Mr. Whidbey, 
who failed to detect any such opening. But in 1858, Mr. Pengelly 
had an opportunity of examining one of the same series, situated, 1 
he believed, along the same original line of fracture. The roof ws 
cight feet thick, and consisted of large angular masses of limestone 
cemented with carbonate of lime. This was evidently the position d 
the original fissure, through which the materials of the bone bed ha 
been slowly and gradually introduced. There had been pauses in the 
operation, as shown by the frequent occurrence of pure white - 
mite separating masses of breccia. The breccia forming the 1% 
might easily be mistaken for ordinary limestone traversed by ot 
ous irregular and coarse veins. Other examples are mentioned : 
fissures filled from above, and destitute of roof, though conta 
bones of the ordinary cave animals well preserved. In some oy" 
as at Daddy’s Hole, Torquay, the fissure has been only m part 
up. 
. Another mode of introduction is by engulphed streams. zs 
Brixham Cavern consists of a series of galleries having the re “ 
of the two systems of joints which pervade the Devonian rue yrs 
district, but their roof-joints are too close-fitting to allow anyt 
more than water to penetrate. In this case, however, the at 
four external horizontal entrances, and the mode of introduc 8 
strikingly shown by the fact that every bone and stone lay » ie 
longest axis in the plane of the deposit, or in the precise Pe . 
which would have been given to it by a running stream, a 
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iy sea. It would appear that the water entered through each of the 
tor external openings, and after flowing almost horizontally, was dis- 
durged through a highly-inclined shaft within the cavern, the walls 
{ which shaft are polished and scratched as if by the long-continued 
vio of running water charged with detritus. It was also evident 
jut the introduction of material was intermittent, the volume of the 
dream having been at times so small as to leave parts of the galleries 
«mparatively dry, and so allowing the formation of a cake of stalag- 
ait, Such engulphed streams exist in some caverns at the present 
4 

The two remaining methods of introduction which are mentioned 
ly the author as probable, are the introduction of accumulations by 
the sea, and that by occasional land floods; but the instances which 
ve to support these latter hypotheses are as yet somewhat isolated. 
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REVIEWS. 


KOLLIKER’S OUTLINES OF THE LOWEST FoRys 
OF LIFE.* 


Axsout 25 years ago Professor C. G. Ehrenberg, of Berlin, discovered 
and described a new group of living forms of animal and plant life, 
all of microscopical dimensions, which he called the Infusoria. Their 
external appearance was delineated with tolerable accuracy in a work 
published by the discoverer in Berlin, and translated into English by 
Pritchard, and thus the new types were made known to the scientific 
world, and became the objects of close investigation amongst Conti- 
nental observers. This was in reality the foundation stone of micn- 


zoology and micro-phytology, and as the father and pioneer of © 


microscopical science, the fame of Ehrenberg will abide for ever. 

- But although the great Prussian naturalist was an indefatigable 
collector, and delineator of outward forms, he unfortunately possessed 
but limited anatomical knowledge. The same spirit that induced him 
to persevere in adding fresh treasures to our microscopical collections 


was not carried into his investigations of their anatomical and biolo- | 


gical characters, but that spirit is, in a perverted shape, manifested m 
a dogged adherence to his primitive views. Ehrenberg built up 4 
hasty and superficial system of classification, based on features toa 
great extent imaginary in his microscopical favourites, which has not 
borne the test of time, and although it has not interfered with his great 
fame as a pioneer, has yet detracted somewhat from the value of lis 
discoveries. 
It has been left, then, to others not so able, perhaps, but certainly 
less prejudiced, to correct. Ehrenberg’s errors and develop the science 
of which, as we have said, he was the founder; and although well 
known to the students of this branch of science, the names of these 
observers have not been brought prominently before the reading pub- 
lic. They are Dujardin, Cohn, Stein, Jules Haime, ¢ Gegenbauet, 
Claparéde, Lachmann, Lieberkiihn, Engelmann, and in ,quite recent 
times, Balbiani, of Paris, along with a few more, chiefly Continental 
observers. By these gentlemen, the true nature of the “ Infusora has 


**Teones Histiologicae, oder Atlas der vergleichenden Gewebelehre, gies 
geben von A, Kolliker, Professor der Anatomie in Wiirzourg. Erste 


lung. ‘Der feinere Bau der Protozoen” Mit 9 Tafeln und 1) Holaaes 
Leipzig, Wilhelm Engelmann. (‘ Histological Sketches; or, an Atlas 0 
parative Histology,’ by A. Kolliker, Professor of Anatomy at Wire ee 
I. ‘The Minute Structure of the Protozoa,’ with 9 Plates and 10 W 


if we recol 
is su 


4to. Leipzig: Engelmann.) 

t+ Whose name is unaccountably omitted by the author, although, 
leet rightly, he was one of the first to contribute valuable knowledge on 
ject, in the pages of Koliker’s own journal. 
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yato a great extent defined, and systematic zoologists have been able, 
ngome degree, to arrange and classify them in the various groups 
which they belong. As to the phases through which the history of 
te true Infusoria has passed, these are easily summed up. LEhren- 
hag considered (and we believe still considers) them to be microsco- 
ical animalculee of comparatively high organization ; and the error 
le committed was to seek and imagine that he had found in them a 
dncture identical with that of the higher animals. That they are 
a certain extent so endowed is quite true, but whilst he over- 
loked or failed to trace the homologous features which actually exist, 
leinvested them with others which they do not possess, and wherein 
fey are in reality rather allied to plants than to animals. Thus he 
wribed to them a mouth, throat, numerous true stomachs in which he 
ud his disciple Pouchet professed to see distinct membranes (hence 
firenberg’s term Polygastrica), and a connecting intestinal canal ; 
iso a heart, true circulation, and a “ nucleus” or germ, with a “ nu- 
(eolus” or germinal vesicle. Their method of reproduction he be- 
leved to be similar to that of plants, by subdivision, and gemme or 
ids, It may be briefly stated that although he was to a certain extent 
wmect in his observations concerning the multiplication of these 
foms, yet, as will be shown presently, it is precisely here that they 
we most closely linked to the animal kingdom, whilst his imaginary 
tomachs ally them rather to some of the lowest forms of plant life. 
In the course of time, and after a somewhat acrimonious contest, 
the opponents of Ehrenberg succeeded in sweeping away his whole 
imatomical system, and Dujardin degraded the infusoria to the 
josition of unicellular animalcule, formed of a substance which he 
called « sarcode,” almost void of organic structure, but possessing the 
ver to ingest food through an oral aperture, that food collecting in 
vacuoles,” or improvised globules (the stomachs of Ehrenberg), 
ind rotating in or with the sarcode, somewhat after the manner of 
the semi-gelatinous “ protoplasm” in certain lowly alge. Other 
observers compared the “heart” or “contractile vesicle” to the 
ar water system” of certain “vermes,” and the “blood” 
ms believed to be a liquid admitted from without, rather than a true 
trewlating fluid, the result of digestion. Thus, if we may be per- 
oe to indulge in a passing joke, the poor little infusoria were 
le to look smaller than they really are; but they were reserved for 
gher destiny, chiefly in consequence of the able researches of Dr. 
‘an of Paris, to whom reference has often been made in these 
it will be found from the work under review, although they are 
ced by the author below three other groups of Protozoa, that they 
mally bossessed of a tolerably well-developed animal organization. 
reared ¢ polygastric” system of Ehrenberg has, it is true, disap- 
‘ames “r ever, and the alimentary apparatus consists of an oral aper- 
con Mouth, a gullet, which«the author belicves to be im all cases 
temporary digestive vesicles which rotate within: the uni- 
a contractile vesicle’ of-the nature of a heart; a 
: athens” stem of minor.vesicles, an anal aperture for the discharge 
alimentary Substances. Of the “circulating apparatus,” 
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under-cestimates the extent of its development, for from personal ob. 
servation we feel satisfied that in many of the larger and more active 
Infusoria, it foreshadows through a recurring, if not constant, system 


of accessory canals, the circulating apparatus of the planarian worms | 


and of other animals ranking higher in the scale. The feature, hoy. 
ever, in the Infusoria which has wrought the most important change 
in their zoological value is the reproductive apparatus, for it is 


clearly shown in accordance with the researches of Dr. Balbiani that | 
they are provided with the essential elements which distinguish the | 
sexes, and that they follow, in this respect, the great developmental | 


law prevailing throughout the animal realm. 
When it is remembered that the forms here treated of vary from 
toth down to Sesoth of an inch in length, it must be conceded that 


they are highly organized, and it may be added also that they possess | 


active locomotive powers, and that although no trace of a nervous sy 
tem has yet been discovered, it is highly probable that they have the 
capacity of selecting food, and (according to many observers, including 
the author) are endowed with a will, however limited in this instance 
may be the acceptation of the term. 

- Below the Infusoria Professor Kélliker places one other group of 
animalcula, namely, the Gregarinidw, microscopical parasites often 
found in the lower types of aquatic worms, and Entomostraca, which are 


still more obscure in their structure and development than the Infi- | 


soria; and next in order above the last named are what he terms the 
Rhizopoda proper, including the well-known <Actinophrys sol, the Glo- 
bigerine, and Foraminifera. The last two are the best known of the 
Protozoa in England, for they have been made the subjects of special 
study by our English microscopists, and the chief authorities are Dr. 


- Carpenter, Professor Williamson, G. C. Wallich,* H. J. Carter, and 


Dr. Strethill Wright. 
Little is, however, known of the physiological nature of this group, 
their beautiful many-chambered shells being their chief attracho, 
and we are induced to pass them by for the purpose of introducing 
our readers to the one placed next above them by the author, namely, 
the Radiolarice, which have not yet, as far as we know, been systellir 
tically described in the English language, and are but little know 
even to the initiated in Microscopical Science. Indeed, it 8 only 
necessary to state that although the author of the work before ® 
describes with great minuteness thirteen distinct genera and seve 
species, there is no mention of any one of them, nor of the ae 
itself, in the second edition of the ‘ Micrographic Dictionary, 12 ™ 
to show that they are all recently discovered types. — _- fo 
And what exquisite forms do these Radiolariz exhibit! We 
sure that their beautiful shapes have only to be seen by our geo 
pists, to make them forget Diatoms and Desmidie m their st 
to possess them ; for, along with the beautiful cases of these they 0 


in the 
* Sco his paper No. L ‘Quarterly Journal of Science,’ and Figs. 1-4 ™ 
Plate appended to the paper. : | 


we may say in passing, that we believe oven Professor Xolliker . 
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between believing that the motile ciliated unicellular plants aro endowed 


with a will; or that a will is one of the characteristic attributes of 7 


animals only, from the highest to the lowest. It is not our Intention 
further to discuss the subject here, it only shows how interesting ig 
the study of these lowly forms of life. The author believes that the 
Infusoria are provided with urticating organs somewhat similar to 
those of the Hydro-Meduse, and he describes them with great minute. 


ness. The sponges, he considers, possess the first approach to muscular 


fibre, and for this reason, amongst others, he places them at the head 


of the class Protozoa. His observations lead him to believe that he has ” 
found Spermatozoa in sponges ; the reader will, however, be disposed | 


to agree with him that further investigations are needed to confirm 


the fact. Finally, he explains the method in which he believes the | 
beautiful sponge spicules to be produced ; having discovered in many | 


of them a central core, which he says he has seen protruding beyond 


the barrel of the spicule, and which, he thinks, forms the nucleus 


that serves as the basis of its development. 

In directing the notice of our English microscopists to this 
beautiful work of Professor Kolliker, by far the best handbook of 
the Protozoa extant (if its shape will admit of its being called a 


handbook), we cannot help regretting that more attention has not | 


been paid in England to the forms of which it treats. It is true that 
the history of the Foraminifera, and to some extent that of the 
sponges, are the fruits of British intellect, but the commonest types 
of Protozoa, and those most easily accessible, have been sadly neglected 
by our biologists, whom we should be glad to see rank side by side 


with Continental observers in this branch of Zoological science. The 


investigation of these forms will throw fresh light upon the whole 
question of species. Doany of our investigators fear to approach the 
subject, lest the results should “unsettle” their minds? If 80, 1 
will always be left to foreign microscopists, who are less impressible 
in that respect. 

The present work, which presents, as we have already said, by 
far the most complete epitome of the anatomy and physiology of the 
Protozoa, forms the first of a series, which is to embrace the whole 
animal kingdom, and the well-known labours of the author leave 
little doubt that the remaining portions of his task will be executed 
with equal ability. We presume that arrangements will be made 
translate each section of the publication as it appears ; meanwhile such 
of our readers as are able to study it in the original tongue 
do well to possess themselves of what promises to be an invaluable 
series of ‘“‘ Histological Sketches.” 
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{Ee LIFE OF THE SECOND MARQUIS OF WORCESTER.* 


Ta work before us is of a twofold character; it possesses interest 
wth for the historian and for the man of science, and it is difficult to 
ide in which direction the preponderance of interest lies. In the 
ist half of the work the author has given a history of the life and 
times of the second Marquis of Worcester, illustrated by a number of 
wivate letters (now printed for the first time), which throw much 
light on the political history of England, during the civil wars of the 
timeof Charles I., and further gives us some insight into the manners, 
astoms, and the tone of thought which prevailed at this period. 
Net follows a reprint of the celebrated ‘Century of Inventions,’ 
yon which the scientific fame of the Marquis is entirely founded ; 
this is annotated with great care by the author, and is of special 
interest to those who study the history of science. 

The period comprised within the life of the Marquis was one of 
the most eventful in the annals of England. The accession of the 
House of Stuart in the person of a king of weak and vacillating 
character, possessing most extravagant notions of his own preroga- 
tive, delighting in flattery, easily swayed by favourites, pedantic, most 
nin of his learning ; in every way unsuited for exercising the powers 
faking: the succession of his son, who possessed many of his own 
nits of character, was more vacillating perhaps, undoubtedly less 
incere, and more determined to uphold the divine right of kings ; 
the gradually increasing power of the Commons ; the rupture between 
the King and the Parliament; the civil wars; the final dominance of 
the democracy, and the violation of all kingly rights; the temporary 
subversion of the monarchical government ; the Restoration—all this 
«curred during the lifetime of the Marquis. Let us turn to revolu- 
tons of another kind. The mode of scientific thought, the manner 
f interrogating nature, was changed during this same period: the 
physical philosophy of Aristotle, which had obtained for 2,000 
years, was supplanted by that of Francis Bacon; but no rights were 
Niolated here, the old philosophic dynasty had long been falling 
nto disrepute, and latterly had retained its sway by force alone; 
: downfall was hailed with joy; the new dynasty was welcomed 
rd all, and recommended itself to all; it came quietly and peaceably, 
. its founder had forbidden that force should be resorted to 
i its establishment.| A new light had dawned on the human 
intellect, a fresh impulse had been given to it, and hereafter it was to 
°Win hitherto unknown channels. The change was going on before 


eee Times, and Scientifie Labours of the Second Marquis of Worces- 
CE Lond le added a reprint of his “Century of Inventions.’ By Henry Dircks, 

+“ Dixit Bernard Quaritch. 1865. 
wanibus ut dj en de Expeditione Gallorum in Italiam, eos venisse cum ereta in 
ratio est, ut r ersoria notarent. non cum armis ut perrumperent ; itidem et nostra 
nulls ina nostra animos idoncos et capaces subintret ; confutationcm 
ewonstration ubi de principiis ut ipsis notionibus, atque etiam de formis 

lonem «lissentimus.”’—Novum Organum, lib. i., aph. 35, 
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the birth of the new philosophy, the publication of the ‘De Aug. 


mentis,’ and later, that of the work which in all after ages was ty | 


direct the philosophic mind,—the ‘Novum Organum.’ Bpt We 


question if he ever read this latter work: he certainly did not ag | 


up to its precepts ; the ‘Century’ is not the}work of a Baconian philo. 
sopher. We regret, moreover, that Bacon is scarcely mentioned in 
the book before us, for we conceive that no work which treats of the 
science of the first half of the 17th century can be at all complete 
without much mention of him ; but we do not think that Mr. Direks js 


imbued with the spirit of the Baconian method :—“ All invention” | 
he writes, “is progressive—first, laws of Nature are discovered ; then, | 


applications are invented ; and last, follow divisions, and subdivisions 
of endless great, small, and minute improvements.” We submit that 
the views inculcated in this sentence, are entirely opposed to the true 
spirit of inductive philosophy, as well as to the experience gained 
from past ages; throughout the history of science we find that laws 
of nature have been deduced from applications of them, not the 
reverse. The pump was invented ages before anything was know 
of the pressure of the air; the steam-engine long before the pr- 
pertics of condensable vapours had been studied. 

Edward, second Marquis of Worcester, was born in 1601; he was 
the son of Henry Somerset, Lord Herbert, who was created Marqus 
of Worcester by Charles I., in 1642. We hear but little of the 
second Marquis till the breaking out of the civil war in 1640, Ass 
young man he had a taste for mathematical and mechanical studies, 


and undoubtedly spent much time in putting in practice vanow 


schemes, and in making models of different mechanical devices, 
Shortly after his marriage in 1628, he engaged the services of 3 
foreign engineer, named Caspar Kaltoff, whom he appears to have 
retained permanently in his employ ; in the dedication to the 
‘Century’ (published in 1668) he speaks of him as having’ been 
these five-and-thirty years, as in a school under me employed. The 
Marquis and his father were most devoted to Charles I, and on the 
commencement of the civil war they warmly joined lis caus. 
In 1640 a commission was granted to the Marquis empowerlp 
him to levy forces in several counties in England and Wales, and i 
1642 he was appointed general of South Wales, a number of troops 


- raised by his father being placed under his command. Nor did the 


Marquis assist the cause of the King by services alone, he advan 
large sums of money, and repeatedly levied forces at lis own wart 
At a later date, in a petition presented to Charles "I., he ar peer e 
money “ that I have spent, lent (and lost?) for my King and country, 
at 918,000. In 1645 he was sent to Ireland by Charles 1, i 
orders to conclude a peace with the disaffected party by granung . 
important concessions to the Roman Catholics, on the condition “7 
they should send 10,000 troops to England for the Kings service ; es 
the object of his visit was discovered, and in 1646 he underwent ets 
amination before the Lord Lieutenant and the Council of Irelan¢, 
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the cyes of the Marquis, he saw the last impotent efforts of his . 
Church to curb the free workings of the human mind ; he witnessj | 


ld 
rle 
if 
T 
ve 
de 
iw 
t 
\ 
? 
ig | 
| 


65.) The Life of the Second Marquis of Worcester. 539. 


ui to his imprisonment in Dublin Castle ; he was shortly afterwards: 
chased on bail, Charles denied all cognizance of the matter of the 
maty,and some have affirmed that the Marquis was guilty of forgery ; 
+ has been satisfactorily proved, however, that he was commissioned by 
i King to treat with the Catholics ; at the same time, while we think 
‘ut Charles is to be chiefly blamed, we cannot entirely exonerate the 
\anquis. In 1648 he quitted Ireland, and passed over to France, 
shere he remained in exile till 1651, when he returned to England to 
rimtely ascertain the feeling which prevailed relative to the return 
if Charles II. ; he was discovered, however, and imprisoned in the 
lover in 1652, but was released on bail in 1654. In the following 
wat the Marquis wrote his ‘ Century of Inventions.’ At this time he 
nsin great pecuniary distress, his castle in Monmouthshire had been 
kstroyed by the Parliamentarians, his estates had been confiscated, 
wi his money had been devoted to the late King’s service ; in 1655 
(romwell allowed him three pounds a week for his better maintenance. 
At the Restoration he might with justice have hoped for a return > 
fat least a part of his loan to the late King, but it was otherwise, 
italthough he constantly petitioned both the King and the Parlia- 
nent, little notice appears to have been taken of his requests, except 
turn him his heavily encumbered estates, and to grant him a mo- 
wpoly of an engine for raising water by steam which he had recently 
uvented. It must be allowed that Charles ill-rewarded one of the 
uist loyal of his father’s subjects, one who had sacrificed all for his 
ing. The Marquis dicd in London, and was buried at Raglan, in 
onmouthshire, on April 17, 1667. 
The ‘Century of Inventions’ was written in 1655, and was first 
nated in 1663; a MS. copy (not the original, which does not exist) 
# preserved in the Harleian Collection. The ‘Century’ gives the titles 
lone of a number of inventions, or rather improvements on former 
uventions ; at its conclusion the Marquis promises “to leave to pos- 
lenty a Booke wherein under each of these heads, the meanes to putt 
i execution, and visible tryall, all and every of these Inventions, 
mth ye shape and forme of all things belonging to them, shall be 
muted by brasse plates ;” it is much to be regretted that this was 
lever done, for from the obscurity of the language employed in the 
‘uty, it is impossible to surmise the exact nature of any one of 
*itventions mentioned therein. This work has been reprinted no 
than twenty-three times; for the completeness and extent of its 
totations we believe this to be the most valuable reprint which has 
5 ees Mr. Dircks has carefully traced the early history of most 
- inventions alluded to, and for this he is entitled to the thanks 
—— men :—we consider that these annotations constitute some 
© most valuable parts of the work. 
he ba will very briefly consider the nature of the various inventions, 
°s of which are given in the ‘ Century.’ 
apable on and second inventions relate to seals of different kinds, 
a € of showing the day of the week, the date in full, the names of 
ses, the name of any one of ten thousand places at which a 
locument 
may be scaled, the number of lines contained in a docu- 
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[July, | 
ment, and other matters of importance in connection with the signing 
and sealing of contracts. 


Inventions 3 to 5, 33 to 43, 51, and 75 relate to secret Corres. mm ent 
pondence. Writing in cipher was much practised during the sixteenth of the 


and seventeenth centuries, and we can understand why this was the Mam 
case when we remember the instability of the times, the absence of al] sitio 
postal regulations, and the consequent necessity of sending letters by mith 
messengers, who were constantly exposed to the attacks of highway- im te} 
men. Several works relating to different modes of secret corres. ts 


pondence were printed during the 16th century; Francis Bacon (‘De 0 | 
Augmentis,’ lib. vi. cap. 1) deseribes at: length a cipher which he in. 1% bill 
vented when a young man. Many of the letters of Charles L, written @@ iia 


during the period of the civil war, are in cipher, as also are some of my wt 
the letters of the Marquis to the King. don 
Inventions 81 and 82 relate to the eonveyance of letters secretly 9 tut 


by concealment in a comb, and in the handle of a knife, fork, or spoon, J dt 

_ Invention 32 treats of a universal character intelligible in any @ it 
language. ith 
Invention 76 is entitled, ‘“‘ How to write in the dark as straight as mca 

by day, or candle light.” Mr. Dircks suggests that this might be hor 
effected by writing on a ground-glass box lid illuminated from beneath. | 
Inventions 6, 7, and 52, refer to telegraphy. The first telegraph whi 


was invented by Aineas Tacticus, and was for the purpose of enabling or 
two armies acting in concert to communicate with each other at a dis- per 
tance: one ur two other forms were invented in the age immediately a 
preceding that of the Marquis, but we have no record of howthey wee @ 


worked. The 52nd invention (‘ How to signify words and a perfect ue 
discourse by jangling of bells of any parish church”) brings to ow ne 
mind Sir Charles Bright’s recently-invented bell-telegraph, an instrt- ah 


ment of such efficacy that forty words may be transmitted in a minute: tl 
the bells are struck by weighted magnetic needles. ahay I 
Inventions 9 to 15, 65, 93, and 96 relate to naval affairs, chiefly m lh 
connection with naval warfare. In the annotations to the 15th invel- : 
tion (“A way how to make a boat work itself against wind and : 
tide”), Mr. Dircks has given an interesting historical account of the ; 
introduction of paddle-wheels, from which we learn that in an Italia 


MS., attributed to the fifteenth century, a sketch is given of a boat In 
furnished with two paddle-wheels, fixed on a large vertical whe, yj ™ 
turned by the hand. Further, in 1521, an engraving was published of " 
vessel provided with paddles, worked by animal power ; and again, 12 
1574, 1578, and 1651 we have notice of similar schemes, 80 that the 
Marquis had abundance of previous matter to help him. 4) - 
Inventions 8, 24, 28 to 31, 44, 49, 50, 58 to 64, 66 to 687° Bi 
94, and 95 refer to gunnery, the construction of fortifications, hs : 
other matters relative to military affairs. As prominent among “4 
we may mention a “key pistol,” which may be used either for unloe a 
ing a door, or for piercing a breastplate, as occasion may require; © 
method of causing a pistol to discharge a dozen times with one yoy 4 
a ready way of loading musketoons on horseback; and 4 meth 
rapidly constructing a cannon-proof fortification. 
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Inventions 20 to 22, 53 to 55, and 57 relate to hydraulics. 

Inventions 23, 47, and 78 relate to horology. In 23 a water-clock is 
sationed, Which shows hours, minutes, and seconds ; also the motions 
{theheavenly bodies, and of the earth, according to the Copernican sys- 
im; not many years before Galileo had been imprisoned by the Inqui- 
sion for daring to promulgate the Copernican theory, it is therefore 
rith pleasure that we find the Marquis (a Catholic) embracing a theory 
te propagation of which his Church had endeavoured to suppress ; 
tisa sign of the rapidly decreasing power of the hierarchy which had 
» lng ruled supreme. In 47, we have the description of a metal 
hil, which, when thrown into water, floats in such a manner as to in- 
liate the exact minute of time. The 78th invention treats of a 
witch which does not require winding, but must be consulted occa- 
imally. The commentator suggests that it was probably so contrived 
tut by opening its case to see the time, it was wound up. The clocks 
if this period were very inaccurate; a few years after the publication 
ifthe ‘Century,’ Robert Hooke introduced the circular pendulum and 
iher improvements, which greatly increased the accuracy of horolo- 
fal instruments; Huyghens also contributed much in this direc- 
bon, | 

We may mention together the following miscellaneous inventions, 
hich cannot be classed under any special head :—(56) a contrivance 
ir producing perpetual motion; (84) a machine, by means of which 
jersons ignorant of arithmetic may effect numerical calculations ; (97) 
u istrument, by which an unskilful person may take the perspective 
anything ; (19) a contrivance for disengaging run-away horses from 
icoch, This was patented by the Marquis in 1661; if we remember 
nghtly, a patent having the same object was taken out in England 
ihout three years ago. (45) a means of lighting a candle readily at 
uly ime of the night without rising or putting one’s hands out of bed. 
The commentator mentions that it is stated in a work published in 
l661, that one Caravagio, of Sienna, constructed a clock which would 
imake aman at any hour he pleased, and-at the same time strike a 
light by flint and steel. We observed the other day, in the Dublin 

bition, a small clock of German manufacture, described as “ An 
um, lighting a candle when striking.” (74) a door, which by the 
ution of its handle may be made to open either inwards or out- 
wards ; (48) a screw-like ascent, to be substituted for stairs; (83) a 
for tasping hartshorn ; (87) a mould for casting candles. 
vention 17 relates to a garden to be floated on the Thames, and 
Contain trees, fountains, bathing-places, banqueting houses, and 
for producing music; the commentator adds, ‘ The whole offers 
beh hd those raree-show designs in which our great-grandfathers de- 
Re " and the descriptions of which formed the staple of their 
Ditcks | discussions in polite society.” We do not agree with Mr. 
lee af _ for shows of this description were more in vogue in the 
“ag ot Henry VITT. and of Elizabeth than in that of Charles I., and 
._wtnot think that scientific discussion was ever wasted on such sub- 


jects at any 
oo period, certainly not so late as the age of Bacon and his 
lmediate successors. 
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varied ten millions of times by the owner; moreover, if a 


attempts to unlock it, an alarum is set going, and his hand ig simul : 
taneously caught in a trap; the lock also shows how much money has | 


been extracted from the box to which it is affixed, and how often it has 


been opened since the owner last opened it: the latter part of this | 


description unfortunately annuls the former, for it shows that the 


lock, in spite of all its advantages, can be opened by others than the ” 


owner. 
We have next to mention various automata, which remind 1s 


greatly of some of those described by Hero, of Alexandria. First (18), J 


we have an artificial fountain capable of producing ice, snow, thunder, 
and the chirping and singing of birds; next (46), comes the mention 
of an artificial bird which may be made to fly; 77 is entitled “ How 


to make a man fly ; which I have tried with a little boy of ten years | 


old in a barn, from one end to the other, on a hay mow.” From the 


time of Dedalus men have attempted to fly ; not two months ago we | 


read an account of a Frenchman who had succeeded in constructing 
wings which enabled him to fly a short distance ; Roger Bacon be- 


lieved in the possibility of flying; Hooke employed his fine mind for ° 


a length of time in endeavouring to devise modes of flying; indeed, 
the intellect wasted on this futile search, might, if directed into other 


channels, have produced gigantic results. Invention 88 relates tos | 


brazen head, into the ear of which if a man whispers, he receives a 
answer from the mouth of the figure in French, Latin, Welsh, Insh, 
or English ; this was by no means the first talking automaton—Roget 
Bacon, Albertus Magnus, William Bourne, and Bishop Wilkins had 
each constructed a similar device. 

Inventions 85 and 86 relate to instruments of torture: the one, 
a chair which imprisons those who sit in it; the other, “ A little ball 
made in ye shape of a plum or peare, which being dexterously col- 
veyed or forced into a bodyes mouth shall presently shoote forth such 
and soe many bolts of each sydes, and both ends, as that without ye 
owners key can neither bee opened, nor fyl’d of, being of tempered 
steele, and as effectually locked as an iron chest.” “It 1s dificult, 
writes Mr. Dircks, “to understand the intended use of this aig? 
ment, but it is more likely to have been suggested from a feeling ° 
humanity than from any other motive. A desperate and ferocott 
enemy thus rendered helpless before being manacled would, as f 
be less dangerous than he could otherwise be considered ; and it woul 
not therefore be requisite to take his life for persona! safety; 
thus secured he would be likely to listen to any terms of m 4 
We entirely agree with the opinion expressed in this last sentence, , 
we cannot receive the explanation given of the intended object of t 
invention. Mr. Dirck’s hero can apply his intellect to no 1g” 
purpose : “a feeling of humanity,” we call this a relic of Middle- : 
barbarity ; an instrument to be classed with the rack, the thumb-serv" 
and the spiked collar, worthy to have been used in the darkest 
most gross period of the Spanish Inquisition ; we think, moreow' 
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Inventions 69 to 72 and 79 relate to locks and keys. The lock 
mentioned in 72 is so constructed that the way of opening it may be | 
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jut its invention or improvement in the 17th century, was an act 
uvorthy of even a mediocre intellect. 

Close upon this follow two inventions (89 and 90) which, in spite:. 
i vhat the commentator says on the subject, we can call neither more — 
wr less than devices to enable one to cheat at cards and dice. The — 
intisa mode of knotting silk in a pair of gloves in such a manner — 
iut “without suspicion,” reckoning may be kept of all sixes, sevens, 
wiaces, which a player at primero (an old game of cards) may have 
jhyed. The second relates to a dice-box from which four false dice 
my be thrown out, while the real ones are at the same time fastened 
the inside of the box. , | 

lnvention 26 relates to the raising of weights by leverage according 
a method which the Marquis had seen in use in the Arsenal at 
Vaice. Inventions 25, 27,-and 99, refer to the raising or moving of 
igreat weight through a certain space, by means of a small weight 
moving through an equal space. ‘The commentator explains this by 
supposing the small weight to be represented by a piston moving air- 
tight ina cylinder, and that the great weight is moved by atmospheric 
ressure‘on the upper surface of the piston, a vacuum having pre- 
nously been produced, by condensing steam beneath it. The expla- 
tion is ingenious, but we think far-fetched, for we have no reason 
vhatever to suppose that the Marquis discovered the atmospheric 
elgine, 

We come now to the greatest of the inventions of the Marquis, 
tie invention so often alluded to throughout this work; had all his 
ther inventions been destroyed, this, according to his admiring 
liographer, would alone have rendered him immortal—we allude to 
the application of steam to tho raising of water on a large scale. 
ventions 68,98, and 100 relate to this ‘ water-commanding engine.” 
Weare bound to say that if the Marquis had invented and perfected 
the steam-engine as it now exists, he could not have spoken of his 
lvention in higher terms: “I may boldly call it,” he writes, “ the 
wast stupendious work in the whole world ;” again he speaks of it as a 

*m-omnipotent engine ;”’ the introduction of semi we consider a 
eat piece of modesty, when we compare the sentence with others 
m the same subject ; “By Divine providence,” he writes, “and 
‘wvenly inspiration, this is my stupendious water-commanding engine, 
boundless for height and quantity.” In common with the other inven- 
"8 mentioned in the ‘ Century,’ this is described in very obscure 
me it is defined as “an admirable and most forcible way to 

Ye up water by fire, not by drawing or sucking it upwards, for that 
be, a8 the philosopher calleth it, “intra spheram activitatis, 
Which is but such adistance . . . I have seen the water run like 
’ Constant fountain stream forty foot high; one vessel of water, 
nuteied by fire, driveth up forty of cold water, and a man that tends 
“art 1s but to turn two cocks, that one vessel of water being con- 
Baad another begins to force and refill with cold water, and so 
i: ely, the fire being tended and kept constant, which the self- 
the Peon may likewise abundantly perform in the interim between 

‘Recessity of turning the said cocks.” 
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Is 
The first application of steam as a motive power is mentioned by Hae: 
Hero of Alexandria, in his “ Tvevxuarmz.” A hollow sphere of wel ht 
capable of free revolution, is furnished with two tubes, which issue rs 
from opposite points of its circumference, and are bent near their free ™ 
extremity at a right angle; the sphere is partially filled with wate - 
and heated ; the steam issuing from the extremity of the tubes causes 


the sphere to revolve, on the principle of Barker's mill. Small work. fre 
ing models ot Hero’s engine are to be seen in the windows of instr. : 
ment makers; and an engine of this form has been patented, and js 

occasionally used, in the present day. From the time of Hero ye a 
hear nothing more of the application of steam till the beginning of the br] 
seventeenth century. In a work published about 1600, Hero's engine zm 
is recommended to be used for turning spits, its great advantage being 
that the partakers of the roasted meat may feel confident “ that thy ul 
haunch has not been pawed by the turnspit (in the absence of the belo 
housewife’s eye), for the pleasure of licking his unclean fingers,” lrg 

Hero mentions several devices for producing a fountain by means 
of compressed air. The apparatus he describes is exactly similar in | 
construction to the compressed air fountain of the present day:s 9% 4: 
metallic vessel is provided with a tube, which reaches nearly to the 
bottom of it, and is terminated above by a jet capable of being openel 9M j.., 
or closed at pleasure. The vessel is partially filled with water, aris Hi » 
then condensed into it by a syringe; on opening the jet, waters 7% 4 
forcibly ejected by the condensed air. In 1615, Solomon de Causa 
French engineer, describes and figures a fountain similar in fom o @ ,,,, 
that of Hero, but worked by stcam instead of by .condensed a. wri 
He writes as follows :—“ Le troisiéme moyen de faire monter est pu Hi 4. 
aide du feu, dont il se peut faire diverses machines; j’en donneny j 
ici la démonstration d’une ;” from which it would appear that this = 
was not the first application of steam to the raising of water, although the | 
it is always quoted as such. We conceive that but little merit sdv Hy... 
to De Caus, if indeed he devised this slight modification of Hews 9 j,, 
fountain, which we think improbable. From the time of Hero (aul 
probably long before), a jet of steam was employed in the place d 
ordinary bellows for blowing fires, water-air could, therefore, take th 
place of other air (indeed, it was generally believed that all airs wert 
the same), what, then, could be simpler than to extend that replace 
ment in other directions ? 

In 1628, Giovanni Branca, an Italian mathematician, produced 
rotatory motion by causing a jet of steam to impinge against ™ 
vanes of a wheel; the amount of motive power must have been V4) 
small. | 

We believe John Rey, a physician of Bugue, was the first tom 
a piston by steam; in a work published in 1630, he describes § 
method for determining the volume of air produced from 4 fe 
volume of water; for this purpose, he procured a hollow mé se 
cylinder, open at one end, and closed at the other, with the exceph? 
of an orifice, into which the beak of a small elopile could play 
air-tight ; a piston was forced down to the bottom of the cylinder, ® 
elopile, full of water, was then fitted into its place, the water'™ 
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i converted into steam, and the height to which the piston was raised 

@ wrfully noted ; by comparing the capacity of the cylinder below the 
jiston with that of the elopile, the volume of air produced from a 
own volume of water could be readily calculated. 

In 1630, a patent was granted to one David Ramsay, for an in- 
vation capable of being applied “to raise water from low pits by 
ire;” unfortunately, no description has been left of the invention. 

We come now to the engine of the Marquis of Worcester, which 
| BD spears (as far as one can judge from his very meagre and obscure 
} HE igcription), to have raised water by a means similar to that employed 
by De Caus, viz. by the pressure of steam on the surface of water ; 
> BH lutthe Marquis had two water vessels, and perhaps a separate boiler 
3 generating the steam employed : moreover, he obtained continuous 
® ution, and could raise large volumes of water. To him, therefore, 
© Be iclngs the merit of first applying steam to practical purposes on a 

luge scale. Mr. Dircks has written much to prove that Savery’s 
* @& age for raising water (a model of which was exhibited before the 
"B® loyal Society in 1698) was the same as that of the Marquis; but we 
: link he has pressed the point too far, for the Marquis, as we have 
rm he above, expressly states that his engine raises water “not by 
. iuving or sucking it upwards,” whereas Savery raised water the first 
. i) feet by atmospheric pressure (the vacuum being produced by the 
wndensation of steam), and then forced it higher by the pressure of 
sam. Wedo not think the engine of the Marquis was a perfect 
success, Or it would have been more generally employed during the 
tod intervening between its invention and the introduction of 
‘uvery’s engine, | 
_ Mt. Dircks consummates all he has said of the ‘Century of Inven- 
ious, in the following sentence :—“ The ‘Century’ stands alone in 
® ‘anguages of the civilized world, the strange monument of a 
‘tong mind, secking its full development in a prejudiced age, striking 
lo new paths which society could not comprehend, and which it 
a would not patronize.” We would remind Mr. Dircks that 
century it was not customary to describe scientific disco- 
obscure and unintelligible language; it was necessary to 
ty uring the Middle Ages, when every kind of rank superstition 
bho ant, When a man who made a great discovery was believed 
., 1 Communication with the powers of darkness, and ran the 
the a excommunication, or of being burned as a wizard, but there 
len need for it now. The ‘Century’ is far more obscure than the 
Se Sale of Hero, published 1800 years earlicr ; it is more ob- 
bles n Porta’s ‘ Magiee Naturalis’ (both of which works it resem- 
the pega respects): we know of no scientific work published in 
now century of like obscurity, it reminds us most forcibly of 


alli ne of the less intelligible of the writings of Roger Bacon. Com- 
pate it With the 

phot BE Boy) e ‘Sylva Sylvarum,’ or, better, with the writings of 


ooke, and the contrast becomes striking : it would be un- 


, bt A in ‘yy wy it, either for its diction or for the inventions described 


hesitate tp ;’ the author of the latter work we do not 


TOL, n did more to benefit the human race than the Mar- 
2p 
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quis. He was a contemporary writer, a brother inventor, but his 
writings lack the obscurity and the bombast of those of the Marqui 
and it cannot be denied that Hooke was the greater philosopher, and 
the greater mechanical genius of the two. 


We cannot regard the Marquis of Worcester as “one of the most 


extraordinary mechanical geniuses of the 17th or any preceding cen. 
tury,’ as possessing “a mighty intellect,” or the other exalted mental 
attributes with which Mr. Dircks endows him. How has the world 


profited by his labours, what benefits has it reaped from the 50,000), | 


which he declared he spent “in trying experiments and conclusions of 
art?’ He was a schemer rather than an experimental philosopher, 
To take the subjects mentioned in the ‘Century,’ how many are utterly 
unworthy the attention of a great intellect, how many are perfectly 
useless! Moreover, they are, for the most part, not original inventions; 
we have previous mention of almost everything to which he alludes, 


and we can at most call them improvements upon, or modifications of, | 


older inventions. The Marquis was not an original thinker, he worked 
up old ideas: had he written of the importance of his inventions with 
less bombast, we might have given him credit for knowing more than 
we can now do; as it is, we can but think that he often exaggerates, 


and strives to mystify and excite the wonderment of the world, rather ' 


than to describe inventions of utility to his fellow-men. 


THE CONSTRUCTION AND USE OF THE ACHROMATIC 
MICROSCOPE. 


Tue title of this work * introduces it to the reader as an advertise- 
ment of Messrs. Smith and Beck’s Microscopes, and there 1s 20 
attempt whatever on the part of the author, a gentleman of consider 
able merit as a microscopist, to disguise the fact that it is an adver- 
tisement. If this had been all we have to say either for or against the 
book, it would have been left unsaid, for we have no wish to gr 
undue prominence to the instruments, excellent though they be, of 
any particular manufacturer, to the detriment of any other, and whist 
we are quite willing to accord due praise to Messrs. Smith and Beck 
for their efforts to improve the microscope, we cannot forget that Mr. 
Ross, Messrs. Powell and Lealand, Mr. Cooke, Mr. Pillischer, Mess 
Crouch, Mr. Collins, Mr. Ladd, and many others known to fame, a 
all making laudable exertions to improve and popularize the beaut 
instrument, and all with marked success. But whilst we mention 
Mr. Beck’s book is published to advertise his instruments, a « 
explain their use and mechanism to those who may not of 7 
initiated in their employment, we have to deal with it also asa me 
mate treatise on the microscope, for it is a work that will me ‘ 
useful not only to those who possess an instrument made bY 
author’s firm, but to every microscopist. It describes concisely; 


ith, 
* «A Treatise on the Construction, Proper Use, and 
Beck, and Beck’s Achromatic Microscopes,’ By Richard Beck. Van 
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wit may be well supposed, accurately, the various parts of the instru- 
neat; gives excellent directions for practising different methods of 
Imination, by natural and artificial light ; with the aid of the para- 
liceondenser and the *‘ Lieberkuhn ;” and describes the various forms, 
wi the modes of employing the polariscope. The Binocular micro- 
wpe, too, is treated at some length, and illustrations are given to 


ahibit its superiority over the simpler form of the instrument. 


The auxiliary appliances, such as the camera lucida, live-boxes, com- 
messors, micrometers, lamps, dissecting instruments, mounting appa- 
ntus, &e. &e., are all described, and the whole subject is fully illus- 
tated, so as to render any misunderstanding impossible. 

As for the illustrations, they are unique. The text occupies 134 
mages, and the work contains 76 woodcuts and 27 plates, many of them 
vel executed by the author himself, and all of the first order ; some 
if the delineations of illuminated test-objects and polarized specimens 
qual in artistic beauty anything of the kind that we have seen. 

Regarded as a treatise on the microscope and its uses, the work is, 
lowever, far from being complete, and we are sorry to perceive that 
the author has ministered so largely to the popular, and perhaps 
lscinating taste for diatom hunting. No doubt those organisms, 
“diatoms” and “desmids,” form very suitable test-objects, and 
display the powers of a microscope to great advantage, but they create 
nther a love of display on the part of the owners of a good instru- 
nent than a desire to turn it to practical account, and we confess that 
we shall welcome the day when the furore for collecting diatoms has 
assed over. Then, when scores of amateurs have put their instru- 
nents (we had almost said their ‘‘ playthings”) on the shelf, medical 
nen, chemists, physiologists, and micro-geologists, will be found to 

the true patrons of the instrument, and microscope makers will (as 
some of them do already) recognize the truth that it is for the pro- 
fess of science and to amcliorate the condition of the human race, 
ltat the use of the instrument has been revealed to man. 


the absence of any mention of micro-photography, or of the apparatus 
tuployed im the development of this most interesting branch of 
mcroscopical science. If this omission is to be explained on the 
found that the author’s firm does not interest itself in the art, then, of 
witse, It must be reckoned as one of the disadvantages of the work 
0, ainadjunct to their own labours only, but surely it would in no 
ny ee them, and would materially increase the value of the book 
inl tary sense, if some details were added in a later edition con- 
Ing the application of the camera, and even of the spectroscope, to 
“instrument so ably described by the author. 
the publisher's share in the work it is hardly necessary to 
a linked t. Van Voorst appears to be determined that whilst his name 
5; : with science, it shall add lustre to its efforts, and it is always 
aang pleasure that we take in hand a fresh volume from his 
"oan P, Our sole regret being that they are so few and far between 
npared with former times. 
€wish Mr. Beck a large circulation for his interesting work, and 
2P 2 | 


remarkable omission, too, in the work before us, seems to be ~ 
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although it is published with a view to an increased demand for the 
instruments he seeks to recommend, this in nowise lessens its value in 
our estimation as a literary effort, and if successful, it will be doubl 
productive of benefit to microscopical science. : 


THE BATS OF NORTH AMERICA 


Bats, “the onely bird that suckleth its little ones,” in the quaint 


language of Holland, the translator of Pliny, exhibit the most con. 
plete modification of the mammalian form for flying purposes, For 
although there are flying lemurs (Galeopithecus), flying squirrels 
chad gov and flying opossums (Petaurista), in all these cases the 
urred skin extends laterally from the sides of the body, and is 
attached to the anterior and posterior extremities of the metacarpal 
and metatarsal regions respectively, but is not associated with any 
especial osseous framework, such as is afforded by the elongated 
fingers of the bats. The bones of the Cheiroptera, too, do not com- 
municate with the air, as do the bones of birds; but they are of 


extreme lightness and tenuity, the skeleton of the common brom. 


bat of North America (V. subulatus) weighing only eleven grains, 
The skull, however, which in birds is light and toothless, is in 
bats large and rounded, containing from 30 to 38 teeth, usually four 
incisors in the upper and six in the lower jaw, canines, and molars 
which never exceed (true and false) six above and six below om 
either side. These differences in the number of the teeth form m- 
portant characters in classification. To balance the weight of the 
head, there is great development of the ribs, sternum, and scapula, 
for the attachment of strong muscles of flight, as well as a long aud 
strong clavicle. The senses of hearing and of touch are, in bats 
remarkably developed, and each is accompanied by growths, which 
are very characteristic of the Cheiroptera, viz. the enormous eal’, and 
the singular and grotesque leaf-like appendages situated upon the 
nose. The ears, both externally and internally, are highly perfected 
The cochlee are disproportionately large, as compared with the size of 
the semi-circular canals, the ampulle very large ; and to this osse0ls 
framework for the reception of sound, is added a complicated auricle 
such as all insectivorous bats are provided with, and which is fre 
quently larger than the head, and of a great variety of shapes, which 
are of great importance in classification. 
The dermal growths of the nose are situated about the nostrils, 
and are either simple, upright, triangular folds of skin, or they ™Y 
be exceedingly complicated in structure. No North Americas | 
with the exception of Macroticus Californicus, has such a deve 4! 
ment. These appendages are reduplications of skin, and are be 
related to the lining membrane of the nose, and it is doubtful whe 


they hold a definite relation to the olfactory sense. They are pr | 
t- 7 
* «Monograph of the Bats of North America.’ By H., Allen, M.D., Assist 


Surgeon, U.S.A. (Smithsonian Miscellaneous Collections. ) 
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libly the agents for augmenting the sense of touch alone, and in this 
way act conjointly with the wing membranes, in which the sense of 
bach chiefly resides, and in which the papille of touch are extensively 
distributed. This function is, in many places, aided by the delicate 
irs which are sparsely distributed upon the under-surface of the 
nembranes. 

The subjects of this monograph are animals which have scarcely 
net with their due share of attention, not that they are undeserving 
if notice, for few orders are more interesting ; but their crepuscular 
and nocturnal habits render them difficult of observation, This fact 
is well illustrated by the history of British Bats. Gilbert White 
rmatked in his day,‘ At present I know only two species of bats 
fe common V. murinus (the Vespertilio pipistrellus of recent 
thors), and V. (Plecotus) auribus.” He himself added a third 
gecies to the list, and his editor, in 1835, enumerates seven species 
in Bell's ‘ History of British Quadrupeds,’ seventcen specics are 
described, and others have since been recognized as inhabiting this 
country. It 1s worthy of remark, however, that of the seventeen 
gecies described by Bell, seven or eight have as yet only been’ 
presented hy a single specimen, or taken in a single locality, a 
ore proof that we are in comparative ignorance of these animals ; 
ep will infallibly be rewarded by the discovery 

The habits also of the known species are very imperfectly under 
and dismal situation of their 

rit matter of great difficulty t ile hi ine: 
md it is only by that tees 
arcunstances. Opportunities, however, are occasionally. off me 
ibserve their flight and their habits of repose 
itrance into the open apartments of dwellin 
when they are readily caught, though they do 2 bear ca tivity well 

ey will then cat raw meat with avidity but, h, 
teluse to partake of insects. They also lo 4 .~ 
y also lap up water eagerly; in 
wea, is to fly to the w . h ter emerging in the evening from his 

€ numerous parasites which infest bats 

constitute, perhaps 
ound upon their bodies is due to the 
emamon bed-bug (Cimex leet all kinds of vermin. In America the 
ui this is belived tet _ arius) is frequently found upon their fur, 
many instances into e of introduction of this pest, in 
iherwise banich £1 eads from which general cleanliness would 
be judged from em. The immense number of some species may 

in a dismantled and uninhabited house 

i a ; were found, when it came to be once more 

i dlouds ot the ys a “ye black species of bat, which issued forth 
Wosquitoes. ‘Me y 0 the whip-poor-will to feed upon gnats and 
Mest, it wae alate having been taken to rid the place of the 
y actual counting that nine thousand, six hundred 
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and forty bats were destroyed in the main building. Their bodies 
were used as manure, but it required a term of five years to remove 
the very disagreeable odour that pervaded the building which they 
had inhabited in such numbers, and this was only effected by a 
copious use of disinfectants, and a thorough and prolonged ventilation 
of their holes. , 
Dr. Allen’s memoir is an unpretending volume, published by the 


Smithsonian Institution, and is designed to exhibit the present state of 


knowledge of the Bats found in America, north of Mexico, It is 
based principally on the specimens in the museum of the Smithsonian 
Institution, although the collections of the Philadelphia Academy 
of Natural Sciences, and of the Museum of Comparative Zoology 
at Cambridge, Mass., have also been consulted. The work is illu. 


trated with woodcuts, representing the head, and the skull, and teeth — 
of each species, with enlarged figures of the ear, and generally | 


also the form of the interfemoral membrane; and which contain 
therefore everything necessary for identification. The number of 
species described is not great, and does not exceed those known as 
inhabiting Britain, though of course the species are distinct, The 


twenty species are arranged in eight genera, of which only one, 


Macrotus (Californicus), possesses an upright appendage upon the 
nose ; the genera Nyctinomus, Nycticejus, and Antrozous, contain 
each one species; Synotus, two; Lasiurus, three ; Scotophilus, five; 


and Vespertilio, six species. There is but little which here calls | 


for remark in regard to any particular species, inasmuch as they are 
scarcely so varied in their forms as those found in Britain; and 1- 
formation as to their habits is almost entirely wanting. The gents 
Synotus is chiefly noticeable for the enormous development of the 
ears, and the species Nyctinomus nasutus for its extraordinary 
geographical range, the author being confirmed by Mr. Tomes, as to the 
identity of the species in individuals taken in South America, Centnl 
America, South Carolina, and Hayti. The common American species 
appears to be the red bat (Lasiurus noveboraccnsis), which is univel- 
sally distributed throughout the temperate regions in North — 
and is moderately abundant. It has long and silky fur of a russe 
red colour; fawn, fawn-red, and yellowish-cinereous varieties being 
met with—differences of hue which are chiefly owing to the colora 
tion of the tips of the hair. tained 
From the references which are given to the specimens con wr 
in the Museum of the Smithsonian Institution, it would appear 


all the twenty species described are well represented m that colle J 


tion, and none (except Vespertilio affinis) are represented by oo 
single specimen. This is a new species, only once taken in ae 
and named by Dr, Allen. We should imagine it to be Me ri P " 
bable that the list of North American bats will, in course © ae 
considerably augmented by new discoveries, atid-1 seems = at 
bable that some of the various species described. by Ra ty 
Leconte, De Beauvais, Temminck, Say, Audubon, &c., and ar ts 
in the Appendix, may hereafter be rediscovered, and foun 

distinct from any contained in the collections. 
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THE TREES AND SHRUBS OF THE ANCIENTS. 


De. Davseny, the distinguished Professor of Botany at Oxford, has 
jut published an essay, on ‘ The Trees and Shrubs of the Ancients,’ 
sa supplement to his valuable work on ‘ Roman Husbandry.’ * 

In the preface, he says :—‘* The late Professor Sibthorp, in found- 
ig a chair of Rural Economy to be attached to that of Botany 
ineady existing in the University of Oxford, directed that the holder 
if that office should deliver, each Term, a lecture on some one of the 
abjects which the Professorship in question might be regarded as 
abracing. In conformity with this regulation, I have, besides 
seing before my hearers from time to time the newest views on the 
theory of agriculture which modern science had developed, given 
«easionally such sketches of the husbandry of the ancients as could 
le gathered from the Scriptores Rei Rustic, whose writings have 
cme down to us. The latter have since been embodied in a work 
published by me in 1857, entitled ‘ Lectures on Roman Husbandry,’ 
which I presented ‘An Account of the System of Agriculture, of 
the Treatment of Domestic Animals, and of the Horticulture pursued 
n Ancient Times,’ concluding with notices ‘Of the Plants men- 
toned in Columella and Virgil.’ To this publication, the present 
lectures may be regarded as supplementary, containing, as they do, a 
summary of the best information I have been able to collect as to the 
tees and shrubs really intended by those described or noticed in the 
jnnecipal Greek and Roman writers. | 

ln writing the work, the author has availed himself of Sibthorp’s 
Flora Greca,’ Pliny’s works, Sprengel’s ‘Historia Rei Herbarie,’ 
fee's ‘Flore de Théocrite,’ and ‘ Flore de Virgile,’ J. B. Du Molin’s 
Flore Poétique Ancienne,’ Billerbeck’s ‘ Flora Classica,’ Dierbach’s 
Flora Apiciana,’ Fraas’ ‘ Synopsis Plantarum Flore Classice,’ and 
az, ‘Botanik der Alten Griechen und Rémer.’ 

The book contains an identification of a greater number of Greek 
ind Roman plants than is contained in any former English publica- 
ton, and is a valuable contribution to our knowledge of the Classical 
ora. He first treats of the trees producing fruit, acorns and resin. 

yot the trees well adapted for the climate of Italy are traced, 
“cording to Pliny, to a foreign source. Amongst fruit trees, we are 
‘sured that the cherry, the peach, the quince, the damson, the jujube, 
* pomegranate, the apricot, the olive, and perhaps the vine were of 
Telgn origin. The common fig was derived from Syria, and the 
7 at fig from Egypt. Other fruits appear, like domestic animals, 
ee followed man in his migration. ‘The orange was not intro- 
ser into Italy until the ninth century after Christ. The golden 
Pples of the Hesperides, supposed to be oranges, seem rather to have 

ia variety of apple. The date palm had been introduced into 


Four my on the Trees and Shrubs of the Ancients; being the substance of 
menta ag delivered before the University of Oxford, intended to be supple- 
rR those on “ Roman Husbandry” already published.’ By C. Daubeny, 
Oxford : "7 Professor of Botany and Rural Economy in the University of Oxford. 
and London ; John Henry, and James Parker, 8vo, 1865. pp. 102,.. 
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of oak known to the ancients :— 


Quercus. 
Fruits. LEAVES, ANCIENT Names. M 
. 
Appearing the Ist Esculus Esculus, 
year Persistent Ilex . Tlex and coccifera, 
Suber . Suber. 
Deciduous Hemeris. Toza. 
” Cerris . Cerris, 
The 2nd year .  Halephieus Pseudo-suber? 
“Egilops . ZEgilops. 

And the following are the species of fir named by Pliny and 
Theophrastus :— | 
Leaves in pairs Pinaster Pinus halepensis, or maritima. 

Leaves in fives Strobus? *  cembra. 
Excelsat 
Solitary, Evergreen . Abies. Abies pectinata, 
Fascicled, deciduous Larix. Larix. 


In the second lecture, the author considers the trees not included by 
Pliny under the head of Picifere, Cedar, Juniper, Citrus, Cupressus, 
and ‘Taxus, as well as others, such as the lime, maple, thorn, ash, elm, 
alder, willow, poplar, birch, plane, &c. | 

In speaking of the Cedar of Lebanon, the auther repeats an apo- 
cryphal story in regard to its introduction into the Jardin des Plantes 
from the Holy Land, in 1737, by Bernard de Jussieu. A romantic 
account is given of the difficulty this naturalist experienced in convey- 
ing it to France, owing to the tempestuous weather and contrary 
winds he experienced, which drove his vessel out of its course, and 
prolonged the voyage so much, that the water began to fail. All 
board were consequently put upon short allowance; the crew, having 
to work, being allowed one glass of water daily, the passengers only 
half that quantity. Jussieu, from his attachment to botany, was * 
duced to abridge even this small daily allowance, by sharing it mith 
his plant, and by this heroic act of self-sacrifice, succeeded in keepitg 
it alive till they reached Marseilles. Here, however, all his pails 
seemed likely to be thrown away, for as he had been driven, by want 
of a flower-pot, to plant it in his hat, he excited, on landing, the sus- 
picion of the custom-house officers, who at first insisted on emptying 
the strange pot, to see whether any contraband goods were therein 


* Only mentioned once by Pliny, lib. xii. 40, as used in fumigations | 
seems rather rash to identify it, as Fraas has done, with the modern “err that 

+ Identified by Dr. Hooker with the Pinus Peucé of Griesbach, W ym 
botanist had noted on Mount Peristeri, in Macedonia, and had considered a8 
mediate between P. cembra and P. strobus. earer t0 

The P. excelsa, so common in the Himalayas, has not been observed 1 
Greece than Afghanistan, a distance of more than 2,200 miles. 


lly, | 
Europe in Pliny’s time. The following are supposed to be the species : 
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yncaled. With much difficulty he prevailed upon them to spare his 
hailing, and succeeded in carrying it in triumph to Paris, where it 
torished in the Jardin des Plantes, and grew until it reached 100 
vars ofage, and 80 feet in height. In 1837 it was cut down to make 
“om for a railway, and now the hissing steam engine passes over the 
shee where it stood. 

We are astonished at this statement, and in commenting on it we 
gre the following remarks of Dr. Asa Gray :— 

“Of course, it is almost unnecessary to say that Bernard Jussieu 
wver visited the Holy Land, and was not likely, if he had, to come 
hme bare-headed, using his hat the while for a pot; that the fact, or 
it least the accepted tradition, is merely this, that he brought the 
gelling Cedar from England to Paris in his hat. The story of the 
wyage from the Levant to Marseilles appears to be an adaptation of 
me about the three Coffee-plants, which Antoine de Jussieu, in the 
rear 1720, sent from the Jardin des Plantes to the vessel commanded 
by Captain Declieux, who was charged by the French Government 
vith the duty of transporting them to Martinique. The voyage being 
uusually long, the water is said to have failed, two of the precious 
juts died, and the remaining one is said to have been kept alive by 
the devotion of the Captain, who bestowed upon it his own scanty 
ntion of water, and so preserved the ancestor of all the Coffee-planta- 
ims of the Antilles. For this devotion, we presume, his name is 
tmmemorated in the genus Declieuxia, of the Coffee family. What 
ue the other ingredients of this pot-pourri we are unable to conjecture. 
But the naturalists of the Jardin des Plantes may be-somewhat asto- 
shed to learn that a railway traverses their peaceful grounds, and 
tat a hissing steam engine runs over the steep little hill upon which 
lourished, and as we fondly imagine still flourishes, Bernard de Jus- 
ueu's Cedar of Lebanon.” 

The third and fourth lectures are devoted to various shrubby plants 
of Greece and Italy. In speaking of the Vine, Daubeny says :—“Some 
ifthe varieties of Vine described by ancient writers seem to exist at . 
the present day—a fact worthy of notice with reference to the much- 
disputed question as to the dying-out of species. Thus Pliny notices 
‘ Greek Vine in a manner which would lead us to believe it meant for 
? Corinth or Currant of the Greek Islands. Columella also men- 
ons that this variety of Vine was cultivated in several parts of Italy 
8 well as of Greece ; and Mr. Hogg states that it grows abundantly 
m the Island of Lipari, where it is called Passolina. 

€ engraving in the Vienna edition of Dioscorides will probably 

‘onsidered as bearing more resemblance to the currant vine than 

Kis € ordinary one; and Dioscorides makes mention of two varieties, 
ar petly the common Vitis vinifera in its wild state, the other the 

§ labrusca, with a woolly leaf, the parent, as it would seem, of the 
urant or Corinthian grape. I may add that, according to Count 
i » Ohe variety of vine, now called Pinceau, was known so long 
tt 1394, Another, planted in Andalusia by the Moors, still | 
i S Its characters ; and that the Cornichon of Paris was described 
Centuries ago by an Arabian writer under the name of Lady’s 
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Finger. A catalogue is given of the trees and shrubs indigenous in 
Greece and Italy, with the ancient Greek and Latin synonyng, 

Dr. Daubeny remarks on the small progress made in natu] 
knowledge between the period of Alexander and Trajan, a distance 
of time amounting to not less than 400 to 500 years.. In accuracy of 
information, Theophrastus and Aristotle both greatly exceed Pliny 
whose work, although invaluable as a Cyclopedia, bears evident marks 
of being a compilation, and not the result of original research, 

“The Romans, indeed, seemed to have acted towards the Greeks ag 
our Medieval writers did towards the Ancients, and instead of ob- 
serving for themselves, were contented with copying from preceding 
authors, whose statements had with them the force and authority of 
ocular demonstration. Thus there is often a remarkable similarity 
between the descriptions of plants given by Pliny and Dioscorides, 
showing either that one copied from ‘the other, or that both derived 
their information from some common source. Yet neither writer ever 
alludes to the other. The works of Columella, too, are, in most 
respects, an amplification in more elegant Latinity of the earlier 
writings of Cato and Varro, and very possibly the two latter would 
have been found to be taken from the great Carthaginian work ‘On 


Agriculture, by Mago, if the latter had come down to us. How 


mortifying it is to think, that whilst these repetitions of facts; and 
even of old fables, recorded by many of the authors referred to, might 
have been so well spared, we should have to deplore such gaps in the 
history and literature of antiquity as have arisen from the loss of 
many of the books of Livy, and from the almost entire destruction of 
the Comedies of Menander and Epicharmus.” | 

Dr. Daubeny’s work is one of much interest, and is valuable not 
merely to the Botanist, but to the Philologist and Antiquarian. We 
recommend it as containing information which cannot easily be pr0- 
cured elsewhere. 


SCIENTIFIC ASCENTS OF MONT BLANC. 


CHARLES Martins gives a notice of two scientific ascents of Mont 
Blanc.* He describes, in the first place, the ascent of Horace Bene- 
dict de Saussure in 1787, and gives full details of the results of is 
labours. This first grand scientific ascent has served as the model 0 
all others. During a space of fifty-seven years, from 1787 to 1840, 
there were twenty-seven ascents of Mont Blanc; but none of beg 
were of a truly scientitic character. A noble curiosity—a desire 
visit the world of snow and ice, and to enjoy from the summit 
Mont Blane one of the grandest views which man can contemplate; 
such were the motives by which the greater part of travellers Wo 
actuated. Nevertheless several travellers published some interestiNg 


* «Deux Ascensions Scientifiques au Mont-Blanc, leurs résultats immedi 
la Météorologie, la Physique du Globe et les Sciences N aturelles. Par ber 
Martins, Professeur d’Histoire Naturelle 2 la Faculté de Médecine de Montpe 
8vo. Paris, 1865. pp. 38. 
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vientific facts as the results of their ascents. We may notice 
gecially that of Francis Clissold on 18th August, 1822. That of 
Yarekham Sherwill on 26th August, 1825; of Auldjo, on 9th August, 
197; and of Dr. Martin-Barry. Since 1844 the ascents have been 
numerous, and at the end of 1863 the actual number has risen to 171, 
if which three were made in June, thirty-six in July, eighty-four in 
August, forty-seven in September, and one in October. The extreme 
ites are Ist June, 1858, the ascent of J. Walford; and the 9th 
(tober, 1834, the ascent of M. de Tilly, who came back with his 
fet frozen, and suffered for a long time from this rash attempt at an 
period of the year. 

The author then gives an account of a scientific ascent made by 
himself in 1844, with his friends Auguste Bravais, a naval lieutenant, 
md Auguste Lepileur, a doctor of medicine. With the former he 
lad visited Spitzbergen in 1838 and 1839, and had sojourned on the 
fulhorn, in 1841, for eighteen days, at the height of 2,680 metres 
iove the level of the sea. Minute details are given of the prepara- 
ims made and of the various phenomena observed. The following 
we the plants noticed on the Grands Mulets:—Draba fladnizensis, 
Wulf; D. frigida, Gaud ; Cardamine bellidifolia, L.; C. resedifolia, 
hut; Silene acaulis, L.; Potentilla frigida, Vill. ; Phyteuma hemi- 
phericum, L.; Pyrethrum alpinum, Willd; Erigeron uniflorus, L. ; 
butifraga bryoides, L.; S. groenlandica, L.; 8. muscoides, Auct. ; 
qppositifolia, L.; Androsace helvetica, Gaud; A. pubescens, DC. ; 
ientiana verna, L.; Luzula spicata, DC.; Festuca Halleri, Vill. ; 
Poa laxa, Hencke; TP. cesia, Sm.; P. alpina var. vivipara, L. ; 
a. subspicatum, Pal. Beauv; Agrestis rupestris, All.; Carex 

M. Martins gives interesting details of the adventures which he 
wi his friends encountered, and of their scientific researches into the 
wcillations of the barometer and of the thermometer, the relative 
humidity of the air at different hours of the day, the temperature of 
the soil at different depths, the nocturnal radiation of the surface of 
te snow, the plants and animals observed, the measuring of the 
oper heat of the sun’s rays, the phenomena of glaciers and the 
physiological effects manifested in the human body. The work is one 
much interest, and will fully repay an attentive perusal. 


MISCELLANEOUS BOTANICAL WORKS. 


Fiora CArENsIs. 


Taz third volume of the ‘ Flora Capensis,’ by Harvey and Sonder 
been recently published.* It embraces the Orders from Rubiaceze 
Campanulaces, or those Orders of Calyciflore, which have a 

Se ‘Flora Capensis; being a Systematic Description of the Plants of Cape 
ony, Caffraria, and Port Natal.’ By W. H. Harvey, Professor of Botany, Trin. 


Col., Dublin, and O W 
; tto W. .D., . 8 vols. 8vo. Dublin: 
adges, Smith, & Co, Sonder, Ph.D., of vo 
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gamopetalous corolla and an inferior ovary. The work is one of the 
Colonial Floras, which we owe in great measure to the re resenta- 
tions of Sir William J. Hooker. It is executed by Botanists of great 
reputation, who have personally studied the South African Flora 
during their residence at the Cape of Good Hope. The fourth yolune 
is now in preparation, and will include the proper Corollifloral Orde 


with superior ovaries. The fifth volume will take in all the Mono. _ 


chlamydew, and the sixth the Monocotyledons and Ferns, completing 
the work. The following are some of the remarks in the preface — 


“In undertaking the Flora Capensis, the authors propose to fumish _ 


to the colonists in the British South African provinces a clear and 
concise descriptive catalogue of the vegetable productions of their 
adopted country. As the colonies have no very definite limits to the 
northward, neither have the authors been anxious to fix a boundary 
line to this Flora, Generally speaking, the Cape Flora is limited om 
the north by the Gariep or Orange River, and on the east by the 


Tugela—boundaries more convenient than natural, for the Orange _ 


River, at its western extremity, rather flows through than bounds the 
peculiar Desert Flora of Namaqualand ; and the Tugela merely limits 


the British Colony of Natal, while the characteristic vegetation of . 


Kafferland, of which Natal is a section, extends northwards at least to 
Deiagoa Bay, gradually assuming the features of Tropical African 
vegetation. Whilst, therefore, the Flora is tolerably complete for the 
old-established colonial district, both of the Western and Eastern pro- 
vinces, it presents little more than an outline sketch of the Northem 
and North-Eastern regions, and of the Natal Colony ; and still more 


imperfectly portrays the vegetation of Great Namaqualand, Betchuan- 


land, the Orange River Free State, and the Transvaal Republic, all 
lying beyond the Gariep. 

“The authors have diligently availed themselves of every acces- 
sible collection of plants from the last-named regions; but so few 
botanical travellers have yet explored them, save in some scattered 


spots, that their vegetation is as yet all but unknown. From what we | 


know of the plants of Transvaal, especially of its mountains and high 
plateaux, that country promises to the Botanist the richest harvest yet 
ungathered in South Africa, and the long mountain range that divides 
Kaffraria from the Western regions, while it limits the distribution of 
the greater portion of the subtropical types that mingle in the Cape 


Flora, probably still retains in its unexplored wilds multitudes of 


interesting plants. This we infer from the fact that almost evely 
small package of specimens received from the Natal, or the Trans 
district, contains not only new species but new genera; and some 0 
the latter are of so marked and isolated a character, as to lead us! 
infer the existence in the same region of unknown types that may 
better connect them with genera or orders already known. Coo 
The work is one of vast importance as regards practical and : 
graphical Botany, and it is the only good work of reference 
nection with the Cape Flora. It must be in the library of every 
Botanist who wishes to study the plants of Southern Africa. 
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British Frowrertna Puants AND FErns.* 


a- Professor Henslow was one of the first to publish a list of British 
tt “WH iis, with the view of facilitating exchange of plants. He was 
r seceded in this by the Botanical Society of Edinburgh, which was 
i stituted by students in the year 1836. The Society while it held 
8, yetings for the reading of papers, also made large collections of 
jnts for the purposes of exchange. ‘This practice had been long 
8 wried on by Edinburgh Botanists, in reference to their private 
~ Hi ferbaria, but the Botanical Society took it up on an extended scale. 
h lis members contributed largely—some of them giving between 3,000 


d wi 4,000 specimens to the general stock in one season. Upwards of 
. )0 members contributed, and the distribution of specimens required 
. the united labours of many zealous office-bearers. Rooms in the 


[niversity of Edinburgh were placed at their disposal, through the 
tindness of Dr. Graham, the Professor of Botany. By this means 
slarge number of British and foreign species were very widely cir- 
alated. The Society still carries on the distribution of specimens, 
but on a more limited scale. In order to effect exchange it was 
to have a catalogue of British plants, on which members 
wuld mark their desiderata. Accordingly in 1836 such a list was 
published, aud was very extensively circulated. It was arranged ac- 
wording to an alphabetical method, and contained of flowering plants 
id ferns 521 genera, 1,636 species, and 149 varieties. It also gave 
formation relative to the occurrence of plants within sixteen miles 
of gaia The Edinburgh Flora reckoned 715 species and 18 
varieties. | 
| A second edition was published in 1841, and contained 545 genera, 
L649 species, and 239 varieties. A third edition, in 1851, con- 
luned 565 genera, 1,715 species, and 352 varieties. The present is 
the fourth edition and contains 568 genera, 1,817 species, and 369 
arieties. It is more complete than the former, and indeed is the 
wost perfect catalogue at present in Britain. It has been arranged 
«cording to the natural method, and an alphabetical index of genera 
hs a with references to the pages in which the species are to be 
und, 
In addition to the usual list of British plants, the present edition 
the catalogue gives, in an Appendix, a full list of the varieties of 
British ferns, drawn up Mr. P. Neill Fraser. This is a useful list for 
sé who are fern fanciers, and who wish to collect the numerous 
armel forms presented by ferns, whether in a native or a cultivated 


Bi look upon this as the best list of the British Flora which has 
n published, and we consider it well fitted for botanists who desire 
“ep a record of the plants in their Herbaria, and to send notice of 


Oe, ‘Catalogue of British Plants, including the Flowering Plants, Ferns, and 
eg to which is appended a list of the varieties of British Ferns.’ Fourth 
ion, Small Syo, pp. 43. Printed for the Botanical Society of Edinburgh. 


wurgh: Adam and Charles Black, London: Longman, Green, Longman, 
rts, and Green, 
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their desiderata to the Botanical Society, or to plant Exchanome 
Clubs. The following plants, among others, are introduced Baa 
insia alpina, Viola arenaria, Iosa Bakeri, Pyrus rupicola, how 
majus, Galinsoga parviflora, Acanthus mollis, Neotinea intactai, 
Demazeria sicula, &c. 


Hot-Hovse Fiora. 


The excellent periodical, known as ‘ Flore des Serres,’* published 
at Ghent by Louis Van Houtte, continues to maintain its reputation, 
It embraces a consideration of all that concerns gardening with refer. 
ence to usefulness or ornament; the culture of plants in stoves and in 
the open air; the cultivation of pot-herbs, and of fruit and forest- 
trees; the description of plants recently introduced into gardens; 
the examination of questions on Natural History, Meteorology, and 
General Physics, connected with Horticulture ; as well as an account of 
travels. Each number contains several well-executed coloured plates, 
In the present number there are figures of Aplotaxis gossypina, a 
composite plant of the Himalaya, covered with a dense coating of 
hairs. Dischidia Rafflesiana, an Asclepidaceous plant of Malacca and 


Singapore, remarkable for its pitcher-like appendages; Mari- 


mowiczia chinensis, one of the Schizandracee from the Amur dis- 
trict; Phoenieophorium sechellarum, and Verschaffeltia splendida, 
palms from the Seychelles Islands. The scenery in connection with 
some of the plants is well portrayed in the coloured drawings, The 
work does great credit to the editor and to the artist. 


Musco.oey. 


The mosses peculiar to Eastern North America have been investi- 
gated by Dr. William 8S. Sullivant, and he has published a work on 
the subject.t It contains excellent delineations of the mosses with 
full descriptions, and constitutes a valuable contribution to the mu 
cology of North America. Being entirely of a descriptive character, 
it is impossible in this notice to give anything like an abstract of the 
publication. To the practical Botanist who is studying the American 
mosses, the work is invaluable. 


* «Flore des Serres et des Jardins de l'Europe, Journal Géneral d'Herticul- 
ture.’ Tom. xv. livr. ii., 20 Mai, 1865. 

t ‘Icones Muscorum ; or, Figures and Descriptions of most of those Mosses 
peculiar to Eastern North America which have not been hitherto figured.’ Py 
Wm. 8. Sullivant, LL.D., &. With 129 Copper-plates. Cambridge, Massachtt 
setts. 1864. 
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PAMPHLET. 


BENEFICENCE IN DISEASE.* 


pscarpine the view, long held by all classes of thinkers, that dis- 
ays are to be “ looked upon in the light of scourges,” the author of 
tis pamphlet assumes that they form part of the scheme of Nature for 
nintaining or restoring the healthy condition of the human race, 
ni he sets out with the inquiry : ‘‘ What purpose does disease answer 
athe great scheme of Nature ?” 

He shows that disease is always preceded by some local or general 
jury, and that it is the visible effort of Nature to save the subject of 
fe injury from more serious consequences, in fact, as we understand it, 
fm some permanent derangement of a portion of the body or from 
lath. Seeking his illustrations in aural surgery, that branch of the 
haling art with which he is the best acquainted, Mr. Toynbee tells 
ws that the disease known as Otorrhcea often arises from some 
idlence done to the ear, such as a blow or a prick; or from gout, 
wrofula, or a general disorder which attacks the ear when that organ 
| is rendered unusually susceptible of attack by some trivial injury, 
. # sich as a “box on the ear.” His meaning will be more fully ex- 
! plained hereafter. 


And need there be any doubt as to the correctness of his views, 
when they are tested by the more extended experience of the human 
physiologist, or by that of the moralist? In another place + it has 
len shown that those diseases which have always been considered 
jar encellence the scourges sent to punish man—plague, fever, &c.— 
we the results of injuries inflicted upon society through the neglect 
f the simplest and best known sanitary laws; and just as gout, or 
«rofula, is shown by the author to find its expression in Otorrhcea, and 
when the general injury (gout) is removed, the special disease (Otor- 
théa) disappears or is easily cured, so in the larger case where filth, 
wercrowding, and drunkenness, the general injuries inflicted on 
‘oclety, find their issues in plague and fever, these disappear or are 
tsily combated when houses are ventilated, and the inhabitants be- 
— sober, moral, and cleanly, and live in conformity with sanitary 
But the author need not even have limited the application of his 

principle to the physical condition of man; for, this being intimately 
7 to his moral state, the application of the law he enunciates 

necessarily extends to that also. | 

_ tf we were to follow the career of a youth who gives himself up to 

“sipation, we should find that not only is each successive form of 

ease the means by which Nature seeks to rid the body of some 

general Injury,” some poison that circulates through the system, but 


* ‘Beneficence in Disease : being an Introductory Address, delivered at the 


"pening of St. Mary’ ledi 
. y's Hospital Medical School, October 1, 1864.’ By Joseph 
Toynbee, F.RS., &. Churchill, 


ei the. Predisposing Causes of Pestilence.’ Second article in the present 
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al, 
that the infliction itself is reformatory, and cannot in an wa 
regarded as a scourge. The remorse, and the resolution bad 
sometimes carried out, and at others broken on the recovery of thifmmm ase | 
patient, combine with the physical result of the disease itself to exe 
hibit in a most striking manner the full meaning of the author's tith Mame #4) 
‘ Beneficence in Disease.’ _If the lesson has been without effect, nin 
the patient returns to the poisoned fountain, inducing successive dM 
eases which at length put an end to his life, it cannot be said that} ~ 
has been condemned to death by disease, but rather, on the view a. 

pressed by Mr. Toynbee, that the general injuries which the suffers 
has inflicted upon himself have been so serious as to prevent iii 
visible disease from serving any longer as a corrective, and that hie! 


has succeeded in spite of natural safeguards in putting an end to his bat 
earthly existence. 


Returning to the pamphlet before us, we find the reparative action fim 
of disease exhibited in cases which have come under the authori fae! 
immediate notice; and as they are interesting illustrations of thi 


principle he enunciates, we will extract a few of them for the peruil : 
of our readers :— 


‘* Cuse 2.—A gentleman hunting galloped along a green lane through 1 
wood, and a twig of an overhanging beech-tree penetrated the tube d 
the left ear and lacerated the drum. Inflammation and suppuration al 
catarrh of the dermoid layer followed ; another form of disease usualy 
called otorrhea, thus presented itself; after a short time, however, th 
aperture healed, and the hearing was restored. ee 

“ (use 2a.—A young gentlemen of scrofulous diathesis received fram 
his tutor an unexpected box on the ear. As is not unfrequent, wha 
unexpectedly concussed, the drum was ruptured, pus was soon ells, 
and what would formerly have been called a troublesome case of one 
set in. For instead of the orifice of the drum healing, a the 
former case, tle discharze continued for months, and the —* 
but slightly influenced by treatment, until the scrofulous — 
been overcome by general means : then, under the use of local remedies 
the healthy state of the drum was gradually restored. 

“In these two cases, the reparative character of the pense as 
think, manifest. In the first case the injury to the drum alone oH a 
repaired ; in the sécond, the injury which the system had suffe 
wise demanded repair. ) 

“T will cite two more illustrative cases. 

“ (use 3.—A gentleman, riding at a gate, was carried by the sverne 
his horse against a high hedge ; pain in the right ear followe - ‘we 
tinued to increase for three or four days, although leeches, — iy 
and blisters were resorted to. When called in about the sevent) © 
found the dermis much swollen, at its middle part, where 4 ack : 
point was seen in the centre of the mass. I removed vost 
which proved to be a thorn, and the patient was speedily we 


hen 
“Case 3a.—A scrofulous lady, who. was much of healt, 


round the end of the pin followed, as in the preceding case, ‘ 
to the mucous membrane of the tympanum, thence to 
of the brain, and caused death. 


| 
picking her ear, let a pin fall into the meatus, 
removal, the point of the pin was pulled by a pair of forcep ati 
wbstance of mation and supp ‘ed 
it extende 
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“In these two cases again, the inflammation and suppuration were 

bly for the purpose of removing the foreign bodies. In the first 
ase they were almost successful without the aid of art; in the second, - 
deattempt at the removal of the local injury, which in itself was per- 
telly adapted to its end, could not succeed because the general injury 
mier which the system laboured, in the form of scrofula, demanded for 
is relief another and more extensive process, for which the weakened 
an to which it was determined afforded insufficient scope. Death 
wordingly ensued; but death which arose strictly from a struggle 


towards repair.” 


The author warmly contests the opinion expressed by Sir John 
Forbes, that the object of disease is to arrest or destroy life, holding 
tut it would be inconsistent with what we know of the ways of the 
(rator, that having given to man life with its marvellous attributes, 
He should send disease to take that life away. We cordially sympa- 
lize with Mr. Toynbee in his view of the reparative character of dis- 
a, and although he limits his exposition of the law to those forms 
dit which have presented themselves in the branch of hygiene in 
ttich he holds so cminent a rank, we feel convinced that the day is 
ut far distant when its curative and reformatory character will be 
wversally acknowledged, and when that which is now regarded as 
le disease will be looked upon in a new light, and the disease proper 
nll be sought in what are now considered its predisposing causes. 

We cordially commend the little pamphlet to the notice of our 
taders, It does credit to the head and heart of its author; the 
satements put forth in it appear to us clear and convincing, and the 
news ehunclated are not only consistent with the dictates of common 
rw but they are in coniormity with those of the most advanced 
Hysiologists, and present another link in the chain of evidence which 
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On the Cerebrum. of the Entellus Monkey. (Semnopithecus Entellus), 
By E. Ray Lankester. 


THE important discussions which 
have been going on during the last 
two or three years, relative to the 
comparative relations of the brains 
of man and the higher monkeys, 
have excited so much interest, that 
a few remarks on the cerebral con- 
formation of an animal holding a 
comparatively high position in the 
-quadrumanous series, may not be 
altogether unacceptable to the read- 
ers of this Journal. 

About a year since, I received 
from the menagerie of the Zoologi- 
cal Society, by the kindness of the 
secretary, the Entellus monkey, 
which had recently died. With re- 
gard to the anatomy of.the other 

arts of the body, no 
i made ; the brain was carefully ex- 
posed by removing the calvarium, 
and drawings and observations were 
made. It was then placed in spirits 
and allowed to harden for several 
months. The following description 
of the cerebrum of the Entellus is 
given from careful examination of 
this specimen ; at the same time, I 
would distinctly state that in all 
material points as well as matters 
of detail, t have only to confirm the 
observations of that accurate and 
lamented anatomist, M. Pierre Gra- 
tiolet. I have, however, been able 
to make an examination of the in- 
ternal modifications of structure in 
the brain of Semnopithecus, which 
M. Gratiolet did not consider him- 
self justified in doing with the few 
specimens preserved in the Museum 
of the Jardin des Plantes. 

From a careful study of the form 
and arrangement of the cerebral 
folds and convolutions in the higher 


quadrumana, M. Gratiolet came 
to the conclusion that the Orag 
the Chimpanzee, and probably also 
the Gorilla, were almost equally 
closely related to man, and that 
they each formed the culminating 
ane of a series having more ot 
ess the same peculiarities in brain 
structure. Beneath the Orang are 
placed the Gibbons (Hylobates) 
followed by the Semnopitheci and 
Cercopitheci, the series thus mer. 
ing into the smaller monkeys; 
with the Chimpanzee, in the same 
way, he associates the Maca, 
Rhesus, and Magots, while he con: 
jectures that the Gorilla would 
form the highest development of a 
similar series, including the Baboos 
(Cynocephali, &c.) It will be se, 
therefore, that the brain of the Sen- 
nopithecus is only three degrees 
removed from that of man, and hols 
a position intermediate betwee 
that of the Gibbons and the Cere 
yitheci. The truth of M. Grate 
let's propositions with regard 
three types of arrangement of the 
cerebral convolutions cannot 
doubted by any one who parr: 
his drawings ; it would no doubt 
ti t his line of 
interesting to follow ou 
argument, and to see 
grouads the brain of the Sem 
pithecus has this position 29 4" 
to it; but all that 1 can here : 
to examine whether the — 
about to be described 
additional evidence of value fe 
characters of its internal str 
or external conformation, ten 
confirm M. Gratiolet’s 
The general form of the» 
the Entellus, as seen i *18% 
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.rather broad, oval ; 
chen viewed thus in the skull after 
fhe removal of the calvarium, 70 
wartion of the cerebellum is visible, 
‘hecerebrum completely covers it and 
werlaps it to an easily appreciable 
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VY 1 VY 
e’ 
im tent. The convolutions of the 
iis face are drawn in Fig. 1. It 


et observed that the two he- 


yan are nearly symmetrical 


"th regard to the disposition of the 
he HM “Ui, though not completely so. I 
he i “utd, however, that in my speci- 
be ee differences between the two 

ty eres were identical with 
oo given by Gratiolet in his 
mth parts lettered u, b, ¢, 
a ree portions of the frontal 
inferior, middle, 
peor The large develop- 
lt Ot the superior frontal region 


we of elevation in monkeys— 


the greater 
hig comparative size of 
we of the brain in man is one 


he chief no; 

~ points of difference be- 
te him and the higher apes. The 
hed ba bons, and Semnopi- 
devel portion of the brain 
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the series formed by the Chimpan- 
zee, Macaci, &c., and hence, perhaps, 
the Orang should be placed nearer 
to man than the Chimpanzee, while 
the Semnopithecus would hold a 
higher place than the correspond- 
ing forms in the other series. The 
parts marked d, ¢. e’, f, form the 
parietal region of the brain, d being 
‘** the first ascending convolution,” 
e “the second,” ¢ “the lobe of the 
second ascendiug convolution,” and 
f “the curved convolution.” The 
fissure separating the curved convo- 
lution from the lobe of the second as- 
cending convolution is well marked 
in the Entellus, and is immediately 
connected with the deep incision 
which separates the parietal from 
the occipital region 7, j7. In the 
sketch, only the superior and middle 
portions of the occipital region are 
visible ; its inferior portion is si- 
tuated below, and is partially seen 
in the lateral view of the internal 
face (Fig. 2). 
Above the letter g in Fig. 1, 
which marks the inferior marginal 


convolution, is the fissure of Syl-. 


vius, separating the tempero-sphe- 
noidal region of the brain from the 
parietal. In the Semnopitheci the 
fissure of Sylvius is free and open 
throughout; in the allied Cercopi- 
theci its summit is hidden under 
the folded convolution f#. The mid- 
dle temporal convolution h, and the 
inferior marginal g are all that are 
visible of the tempero-sphenoidal 
lobe on the superior surface. 

The principal fact which is obser- 
vable on comparing the brain of 
this monkey with the drawings 
and descriptions of the brains of 
Gibbons and Cercopitheci, is that in 
the Semnopithecus there is a deve- 
lopment of the frontal region inter- 
mediate between what is observable 
in these two: as Gratiolet says 
“the frontal lobe is advanced to- 
wards the posterior parts of the 
brain; the anterior region is de- 
veloped at the — of the 
posterior ;”’ thus indicating an ad- 
vance on the brain of the Cercopi- 
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thecus, but not reaching to that of 


~ the Gibbon. The folded convolution 


f isnot sharp, as in the Cercopitheci, 
but is less elevated, and describes 
a rounded curve; its descending 
branch is larger and ‘thicker at its 
root, which becomes developed, and 
presents a feeble, but distinct 
swelling. ‘The fissure of Sylvius 
and its marginal folds, in conse- 
quence of this increased anterior de- 
velopment of the cerebrum, present 
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M. Gratiolet was unable to ex- 
amine the internal face of the 
cerebral hemisphere in the Semno- 
pitheci on account of the specimens 
he had at hand being few in number. 
I have opened the brain in my pos- 
session, and an outline of its internal 
folds and fissures is given in Fig. 2: 
a is the convolution of the external 
zone divided by a deep fissure from 
b, the convolution of the internal 
zone, and c, the quadrilateral lobe ; 
d is the internal occipital lobule ; 
e the fissures of the etehaata 1; 
f the inferior temporal fold, 
the middle internal temporal fold ; 
h is the “ pli godronné.” ‘The 
quadrilateral lobe is of larger size 
than in the Cercopitheci; the occi- 
pital lobule is smaller, and the 
fissures of the hippocampi are much 
simpler and straighter. There is 
also about the posterior surface a 
greater freedom from plication, and 
a more definite separation of the 


YY 
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am increased angle, whi : 
pital lobe is 
eep fissures dividing jts guner 
and middle portions, 
connecting convolution (pli de pase 
suge) in Semnopithecus jg largely 
developed and entirely 
and in consequence of the fissure 
being obliterated the operculum i 
not developed at its superior par, 
The second connecting convolution 
is not obvious. 


il, 


occipital lobule and temporal fol 
than in the Cercopitheci. 4m 
from his extensive researches 0 
the cerebral anatomy of Quaitt 
mana, M. Gratiolet has been 
lay down the following law: r 
the higher a monkey -& 
series leading up to mat, the 7 
will be the development of . 
quadrilateral lobe, and the gree 
the simplicity of the fissures 
hippocampi, and vice 

the examination of the ee 
surface of the cerebral 
of Semnopithecus confirms je 

osition above Ceroopitheel 

it shows that they presem 
ters entirely coin¢l 
Gratiolet’s statement dec 
the study of other braims 
be well here to givé he “dig? 
characters also, which nee 
M. Gratiolet’s most trustWor 
ductions, determine te 
position of a brain in t 
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eres, The characters of an elevated 
inin are: 1st, the large size of the 
total lobe, particularly of its 
rtion; 2nd, the large 


superior 
Mt se of the lobule of the second 
dy wending convolution, and the 
il, squitaneous development of all 


4» external connecting convolu- 
fins: also the reduction of the 
wending roots of the ascending 
mvolutions; and the diminution of 
te ascending branch of the curved 
The small size of the 
wipital lobe and of the marginal 
euvdlutions are in all monkeys to 
krevarded as signs of elevation. 

With regard to the lateral ven- 
trcles, I may observe that by care- 
fily removing the brain tissue they 
rae exposed (as in Fig. 3); both an- 
terorand posterior cornu were well 
ieveloped, and the hippocampus 
mor a was sufficiently obvious, 
vuilea small protuberance on the 
met wall of the posterior cornu 
ws noted, which may undoubtedly 
regarded as the homologue of 
le much canvassed hippocampus 
uno, ‘The ventricles were shal- 
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lower, and their parts less defined 
than in higher monkeys, but it 


FIG. 3 


—6 


was not difficult to ascertain the 
homologous parts. 
E. Ray LANKESTER, 
Downing College, Cambridge, 
June, 1865. 


folds 

Now 
The Sahara and the 
led 
+ Th Tat exigencies of time and space 
in the 3 id me, on the present occasion, 
larger up all the questions raised 
of the ; the Rev. H. J. Ward's note “ On 
great Connection between the sup- 
g of te - Inland Sea of the Sahara and 
acial Epoch,” which appeared 
inte @ last (the April) Number of 


jsphers Quarterly Journal of Science.’ 


ns 18 one point, howey 
ys; sl may be permitted to call 
oe pe Mr. Ward believes that 
vp question “What causes the 
hes Most geogra- 
teply without hesitation 
ext hein | the Sahara” (p. 357).— 
or, the at p. 358, Suppose 
orthy Saha 


NOt Of to be an expanse, 
but, as formerly. 


be the re- 


North-Lust Trade Wind. 
F.R.S., F.G.8., &e. 


By \W. PENGELLY, 


The trade-wind would cease, or be 
so reduced in strength as to exert 


but slight pressure on the surface 


of the Atlantic.” 

I.et it be granted that the Sahara 
is more heated than the land and 
water surrounding and near it ; it 
will follow that its atmosphere will 
be expanded, diminished in weight, 
will ascend, and thereby produce a 


vacuum, into which, under normal 


conditions, the air from all sides 
will flow. That on its eastern mar- 
gin will acquire an apparently west- 
erly motion, and that on the west 
will move in a relatively easterly 
direction ; — correctly, the easterly 
motion which the atmosphere pos- 
sesses in consequence of the earth's 
rotation will be diminished in the 
first case and augmented in the se- 
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cond. But of the currents whose 
initial movements are in a meri- 
dional direction, that on the north 
will successively reach parallels 
moving more and more rapidl 

eastward, and, by lagging behind, 
will, by the parallelogram of motion, 
move relatively fromm between the 
north and east; whilst, from the 
reversal of conditions, the current 
from the south will have an appa- 
rent motion from the south-west. 
Instead, therefore, of being mainly 
the cause of the north-east trade- 
wind, the Sahara must have a ten- 
dency to produce:a westerly wind 
on its Atlantic margin; and this is 
borne out by the facts of the case. 
(See ‘ Penny Cyclopedia,’ art. ** At- 
lantic,” vol. ili. p. 27; and Captain 


Basil Hall’s ‘ Fragments of Voyages,’ 


second series, chap. vii.) 

The Sahara, consis- 
tently employs its great power to 
destroy the uniformity of the trade- 
wind ; let it be submerged, and the 
westerly winds which now prevail 
between Cape. Bojador and the 
mouth of the Senegal will disappear 
with it, and the N.E. trades will re- 
ceive an accession of territory and 
probably of intensity. 

If it were true that the Sahara 
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mainly causes the trade-wi 
or increases its strength, the heated 
_— of India, during the interval 
be ween the spring and autumnal | 
equinoxes, should augment the 
force and confirm the uniformity of 
the north-east trade of the Indian 3 
Ocean ; instead of which it not only | 
strangles it, but actually sets Up 2 
rival in the form of the south-west 
monsoon. In fact, it produces an 4 
effect which only differs from that 
caused by the Sahara on the Atlan- 
tic bordering the north-west of § 
Africa, in being periodical while the | 
latter is permanent. 
. Assuming, therefore, that during § 
the submergence of the Sahara the | 
Atlantic was, as now, an open ocean, 
the north-east trade wind would 
prevail over a larger area than at 
resent ; its force would probably 
e greater: the Gulf Stream would 
consequently be of somewhat | 
eater volume, or velocity, or 
both ; and its effect would be to | 
that extent even more anti-glacal 
than it is under existing condl- 
tions. 
PENGgLLY. 
Lamorna, Torquay, 
May 1, 1869. 
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